u 

p 



SEQUENCE LISTING 

<110> Singletary, George 
Zhou, Lan 

<120> Novel Starch Synthase Polynucleotides 

and Their Use in the Production of New Starches 



<130> 1144D 

<150> 09/388,743 
<151> 1999-09-02 

<160> 28 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 2202 
<212> DNA 

<213> Curcuma zedoaria 

<220> 
<221> CDS 

<222> (130) . . . (1974) 



<4oo> i 

cactcatcac ttccgctgca agccagagag agaaagagcg atcgagctcc ggcggtgatt 60 
j; cttcctcgca tctctgcttc tctctctctc tcctcctttg atcgaagaga tcgccgtgag 120 

M ggtatcccc atg gcc atg cct tct gtg act gca tea cac ttc att get aaa 171 

Met Ala Met Pro Ser Val Thr Ala Ser His Phe He Ala Lys 

j'* 1 5 10 

p acc cca tgc tec age tac aat gga get agt gat ttg gag ggt ttg gcc 219 

j.y Thr Pro Cys Ser Ser Tyr Asn Gly Ala Ser Asp Leu Glu Gly Leu Ala 

15 20 25 ' 30 

ttc caa ate aga agg ate cct tat ctg agt aac cat gcc agt act ttt 267 
Phe Gin He Arg Arg He Pro Tyr Leu Ser Asn His Ala Ser Thr Phe 
35 40 45 

gaa gga ctg aga teg egg aac caa atg aat tea cgt cca atg cag tgt 315 
Glu Gly Leu Arg Ser Arg Asn Gin Met Asn Ser Arg Pro Met Gin Cys 
50 55 60 

gca aag gca act act agg caa gtg agg aag gga ate caa cat get age 363 
Ala Lys Ala Thr Thr Arg Gin Val Arg Lys Gly He Gin His Ala Ser 
65 70 75 

cga aga ccc tct gta ate tgt gca agt gga atg aac ttg ate ttt gtt 411 
Arg Arg Pro Ser Val He Cys Ala Ser Gly Met Asn Leu He Phe Val 
80 85 90 

get get gag gtg get ccg tgg agt aaa act gga ggg ctt ggt gat gtt 459 



1 



Ala Ala Glu Val Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val 
95 100 105 ^ no 

ctt gga ggt ttg cca ccg gcc atg gcg gca aag gga cac agg gtg atg 507 
Leu Gly Gly Leu Pro Pro Ala Met Ala Ala Lys Gly His Arg Val Met 
115 120 125 

act ata gca ccg cga cat gac caa tac aaa gat gga tgg gat acg get 555 
Thr He Ala Pro Arg His Asp Gin Tyr Lys Asp Gly Trp Asp Thr Ala 
130 135 ^ 140 



gtc ttt gtc gag ttg aaa gtt ggt gat aga att gaa act gtt cgc ttt 
Val Phe Val Glu Leu Lys Val Gly Asp Arg He Glu Thr Val Arg Phe 
145 150 155 



gat tgg cat act get eta tta cct tgc tat tta aag acc att gta tat 
Asp Trp His Thr Ala Leu Leu Pro Cys Tyr Leu Lys Thr He Val Tyr 
240 245 250 

caa gcc cat gga ata tac aaa aat get aaa gtt get ttc tgc att cat 
Gin Ala His Gly He Tyr Lys Asn Ala Lys Val Ala Phe Cys He His 
255 260 265 " 270 

aat att gcg tat cag gga egg ttt gcc ttt gaa gat ttt teg cgt etc 
Asn He Ala Tyr Gin Gly Arg Phe Ala Phe Glu Asp Phe Ser Arg Leu 
275 280 285 



603 



ttc cac tgc tac aaa agg gga gtt gat egg gtg ttt gtg gat cac cct 651 
Phe His Cys Tyr Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro 
160 165 170 

etc ttc ctt gag aag gtt tgg gga aaa act gga gga aag ata tat ggt 699 
Leu Phe Leu Glu Lys Val Trp Gly Lys Thr Gly Gly Lys He Tyr Gly 
175 180 185 190 

cct gtc aca aga act gat tat gaa gac aac cag eta agg ttc tgt ctt 74 7 

Pro Val Thr Arg Thr Asp Tyr Glu Asp Asn Gin Leu Arg Phe Cys Leu 
195 200 ~ 205 

ctg tgt ttg gca act ctg gaa act cca agg gtt ctg aat ccc aac aat 795 
Leu Cys Leu Ala Thr Leu Glu Thr Pro Arg Val Leu Asn Pro Asn Asn 
210 215 220 

aac aaa tat cat tct gga cca aaa ggt gaa gat tta ttc att get aac 843 
Asn Lys Tyr His Ser Gly Pro Lys Gly Glu Asp Leu Phe He Ala Asn 
225 230 235 



891 



939 



987 



aat etc cct gat aca ttc aag tct tct ttt gat ttc ate gat ggc tat 1035 
Asn Leu Pro Asp Thr Phe Lys Ser Ser Phe Asp Phe He Asp Gly Tyr 
290 295 " 300 

gca aaa cca ata aaa gga agg aaa ate aac tgg atg aag gcg gga att 1083 
Ala Lys Pro He Lys Gly Arg Lys He Asn Trp Met Lys Ala Gly He 
305 310 315 

ata gaa tea gat cgt gca ttg act gtg age cca tac tat gcc cag gaa 1131 



2 



Q 



He Glu Ser Asp Arg Ala Leu Thr Val Ser Pro Tyr Tyr Ala Gin Glu 
320 325 330 

etc gtc tea gga ate gat aag ggc gtc gag ttg gac aat ata ctg cgc 1179 
Leu Val Ser Gly He Asp Lys Gly Val Glu Leu Asp Asn He Leu Arg 
335 340 345 350 

ttg aaa ace ate tgt ggc ate ata aat gga atg gac ace aac gag tgg 122 7 

Leu Lys Thr He Cys Gly He He Asn Gly Met Asp Thr Asn Glu Trp 
355 360 365 

aat ccc tea aca gac aaa tac ata aca gca aat tac gac gca acc act 12 75 

Asn Pro Ser Thr Asp Lys Tyr He Thr Ala Asn Tyr Asp Ala Thr Thr 
370 375 380 

gta atg gag gca aag cca etc aac aag gaa get ttg caa get gag gtt 1323 
Val Met Glu Ala Lys Pro Leu Asn Lys Glu Ala Leu Gin Ala Glu Val 
385 390 395 

gga ctg ccc gtc aac agt aaa ate cct gtg ata get ttc att ggc aga 1371 
Gly Leu Pro Val Asn Ser Lys He Pro Val He Ala Phe He Gly Arg 
400 405 410 



eta gaa gaa caa aag ggt tea gac att eta get gaa gca att cca aag 
Leu Glu Glu Gin Lys Gly Ser Asp He Leu Ala Glu Ala He Pro Lys 
415 420 425 430 



1419 



ttc ttc gat cag gat gtt caa gtg ata gtt etc ggt act ggt aaa aag 1467 
Phe Phe Asp Gin Asp Val Gin Val He Val Leu Gly Thr Gly Lys Lys 
435 440 445 

aag tta gag cgc caa ctt gca ttg etc gag gac gag ttc cca gac aaa 1515 
Lys Leu Glu Arg Gin Leu Ala Leu Leu Glu Asp Glu Phe Pro Asp Lys 
450 455 460 

ttc aga get cat atg aag ttc aat att cct ttg get cat gga ate atg 1563 
Phe Arg Ala His Met Lys Phe Asn He Pro Leu Ala His Gly He Met 
465 470 475 

gcg ggt get gat ate ctt gtt att ccc agt agg ttc gaa cca tgc ggt 1611 
Ala Gly Ala Asp He Leu Val He Pro Ser Arg Phe Glu Pro Cys Gly 
480 485 490 

etc att cag etc cag ggc atg aga tac gga acc cct tec atg tgc acc 1659 
Leu He Gin Leu Gin Gly Met Arg Tyr Gly Thr Pro Ser Met Cys Thr 
495 500 505 510 

acg act ggt ggg etc gtc gac act gtc aaa gaa ggc ate aca ggt ttc 1707 
Thr Thr Gly Gly Leu Val Asp Thr Val Lys Glu Gly He Thr Gly Phe 
515 520 ' 525 

cac atg ggt ccc ttc agt gtg gag tgc gac att gee gac gag gee gac 1755 
His Met Gly Pro Phe Ser Val Glu Cys Asp He Ala Asp Glu Ala Asp 
530 535 ~ 540 

gtg eta aag att gtg gaa gca gtg aag aga gee ctt atg gtt tat gga 1803 



3 



• 



Val Leu Lys lie Val Glu Ala Val Lys Arg Ala Leu Met Val Tyr Gly 
545 550 555 

acg cct get ttc gag gag atg ata cag aac tgc atg get caa gat ttc 1851 
Thr Pro Ala Phe Glu Glu Met He Gin Asn Cys Met Ala Gin Asp Phe 
560 565 570 

tec tgg aag ggg cca gca aag gaa tgg gag aag ttc ttg ctg age ctt 1899 
Ser Trp Lys Gly Pro Ala Lys Glu Trp Glu Lys Phe Leu Leu Ser Leu 
575 580 585 590 

ggg etc gag ggt agt gaa get gga att gaa ggc gag gaa gta get cct 1947 
Gly Leu Glu .Gly Ser Glu Ala Gly He Glu Gly Glu Glu Val Ala Pro 
595 600 605 

etc gec aag gaa aac gtg gee act cca tgaaactgat catcgagttg 1994 
Leu Ala Lys Glu Asn Val Ala Thr Pro 
610 615 

tgttcctcac tgeattttea caataaatgg tttgttaaat agtagagata tcatctatca 2 054 

ctgcaacgtg ttgtaaattt gttcttgtaa aataagccgt gtaatctaac tetaaggecg 2114 

tttgttggcg taatgeagat gctatctgtt ttaattttaa aaaaaaaaaa aaaaaaaaaa 2174 

P aaaaaaaaaa aaaaaaaaaa aaaaaaaa 2202 

;-E <210> 2 

;'P <211> 615 

[E <212> PRT 

<213> Curcuma zedoaria 



l.U 



<400> 2 

Met Ala Met Pro Ser Val Thr Ala Ser His Phe He Ala Lys Thr Pro 
M 1 5 10 15 

j !S * C Y S Ser Ser Tyr Asn Gly Ala Ser Asp Leu Glu Gly Leu Ala Phe Gin 

k 20 25 30 

He Arg Arg He Pro Tyr Leu Ser Asn His Ala Ser Thr Phe Glu Gly 
|;3 35 40 45 

Leu Arg Ser Arg Asn Gin Met Asn Ser Arg Pro Met Gin Cys Ala Lys 

50 55 ~ 60 

Ala Thr Thr Arg Gin Val Arg Lys Gly He Gin His Ala Ser Arg Arg 
65 70 75 80 

Pro Ser Val He Cys Ala Ser Gly Met Asn Leu He Phe Val Ala Ala 

85 90 95 

Glu Val Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly 

100 105 110 

Gly Leu Pro Pro Ala Met Ala Ala Lys Gly His Arg Val Met Thr He 

115 120 125 

Ala Pro Arg His Asp Gin Tyr Lys Asp Gly Trp Asp Thr Ala Val Phe 

130 135 140 

Val Glu Leu Lys Val Gly Asp Arg He Glu Thr Val Arg Phe Phe His 
145 150 155 ~ 160 

Cys Tyr Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro Leu Phe 

165 170 175 

Leu Glu Lys Val Trp Gly Lys Thr Gly Gly Lys He Tyr Gly Pro Val 

180 185 190 

Thr Arg Thr Asp Tyr Glu Asp Asn Gin Leu Arg Phe Cys Leu Leu Cys 
195 200 205 
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Leu Ala Thr Leu Glu Thr Pro Arg Val Leu Asn Pro Asn Asn Asn Lys 

210 215 220 

Tyr His Ser Gly Pro Lys Gly Glu Asp Leu Phe He Ala Asn Asp Trp 
225 230 235 240 

His Thr Ala Leu Leu Pro Cys Tyr Leu Lys Thr He Val Tyr Gin Ala 

245 250 " 255 

His Gly He Tyr Lys Asn Ala Lys Val Ala Phe Cys He His Asn He 

260 265 270 

Ala Tyr Gin Gly Arg Phe Ala Phe Glu Asp Phe Ser Arg Leu Asn Leu 

275 280 285 

Pro Asp Thr Phe Lys Ser Ser Phe Asp Phe He Asp Gly Tyr Ala Lys 

290 295 300 

Pro He Lys Gly Arg Lys He Asn Trp Met Lys Ala Gly He He Glu 
305 310 315 320 

Ser Asp Arg Ala Leu Thr Val Ser Pro Tyr Tyr Ala Gin Glu Leu Val 

325 330 335 

Ser Gly He Asp Lys Gly Val Glu Leu Asp Asn He Leu Arg Leu Lys 

340 345 350 

Thr He Cys Gly He He Asn Gly Met Asp Thr Asn Glu Trp Asn Pro 

355 360 365 

Ser Thr Asp Lys Tyr He Thr Ala Asn Tyr Asp Ala Thr Thr Val Met 
If 370 375 380 

□ Glu Ala Lys Pro Leu Asn Lys Glu Ala Leu Gin Ala Glu Val Gly Leu 

P 385 390 395 400 

; p Pro Val Asn Ser Lys He Pro Val He Ala Phe He Gly Arg Leu Glu 

405 410 415 

j 2=1 Glu Gln L YS Gly Ser Asp He Leu Ala Glu Ala He Pro Lys Phe Phe 

420 425 430 

Asp Gin Asp Val Gin Val He Val Leu Gly Thr Gly Lys Lys Lys Leu 

435 440 " 445 

Glu Arg Gin Leu Ala Leu Leu Glu Asp Glu Phe Pro Asp Lys Phe Arg 

450 455 460 

Ala His Met Lys Phe Asn He Pro Leu Ala His Gly He Met Ala Gly 
465 470 475 480 

Ala Asp He Leu Val He Pro Ser Arg Phe Glu Pro Cys Gly Leu He 
485 490 495 

jifi Gin Leu Gin Gly Met Arg Tyr Gly Thr Pro Ser Met Cys Thr Thr Thr 

500 505 510 

Gly Gly Leu Val Asp Thr Val Lys Glu Gly He Thr Gly Phe His Met 

515 520 525 

Gly Pro Phe Ser Val Glu Cys Asp He Ala Asp Glu Ala Asp Val Leu 

530 535 540 

Lys He Val Glu Ala Val Lys Arg Ala Leu Met Val Tyr Gly Thr Pro 
545 550 555 " * 560 

Ala Phe Glu Glu Met He Gin Asn Cys Met Ala Gin Asp Phe Ser Trp 

565 570 575 

Lys Gly Pro Ala Lys Glu Trp Glu Lys Phe Leu Leu Ser Leu Gly Leu 

580 585 590 

Glu Gly Ser Glu Ala Gly He Glu Gly Glu Glu Val Ala Pro Leu Ala 

595 600 605 

Lys Glu Asn Val Ala Thr Pro 
610 615 



its: 
ill 



<210> 3 
<211> 25 
<212> DNA 



5 



<213> Curcuma zedoaria 
<400> 3 

atggccatgc cttctgtgac tgcat 25 

<210> 4 
<211> 25 
<212> DNA 

<213> Curcuma zedoaria 
<400> 4 

tcatggagtg gccacgtttt ccttg 25 

<210> 5 
<211> 2348 
<212> DNA 

<213> Curcuma zedoaria 

<220> 
<221> CDS 

<222> (36) . . . (2105) 
<400> 5 

ccaccaccgt aactaccacg gccacttcgc tcagc atg ttc tec cac etc eta 53 

Met Phe Ser His Leu Leu 
1 5 

C tcc tct cct cca ^cg CC 2T ccg ccg ccc ggc gcg gec age tgc cgc etc 101 

Ser Ser Pro Pro Ala Pro Pro Pro Pro Gly Ala Ala Ser Cys Arg Leu 
10 15 2 0 



J.* 

la 



ctg cac ggc ggg get cgc cct ctt ggc cac tct ccg ctt tgc tgg gcg 149 
Leu His Gly Gly Ala Arg Pro Leu Gly His Ser Pro Leu Cys Trp Ala 

|,a 25 30 35 

p aat cct etc tgt acg age cga ttt atg gcg ggt ctt tea gaa gtc aag 197 

j-y Asn Pro Leu Cys Thr Ser Arg Phe Met Ala Gly Leu Ser Glu Val Lys 

40 45 " 50 

aaa ggg age aaa ate aca etc aaa cat ate gat cac act gga agt get 245 
Lys Gly Ser Lys He Thr Leu Lys His He Asp His Thr Gly Ser Ala 
55 60 65 70 

cgc aca atg agg ttt ctt aat get tta tac cat gga caa tea gcg gat 293 
Arg Thr Met Arg Phe Leu Asn Ala Leu Tyr His Gly Gin Ser Ala Asp 
75 80 85 

eta gtt cca ate aac cac agg gga aag tct tea ggc gca gtt ggg aga 341 
Leu Val Pro He Asn His Arg Gly Lys Ser Ser Gly Ala Val Gly Arg 
90 95 " 100 

age aat att aat gat ata caa gag gat age aat caa gat gtt gac att 389 
Ser Asn He Asn Asp He Gin Glu Asp Ser Asn Gin Asp Val Asp He 
105 110 115 

gee gat gat tct gtt gca caa aca atg gaa caa age aag aag gtg ttg 437 
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Ala Asp Asp Ser Val Ala Gin Thr Met Glu Gin Ser Lys Lys Val Leu 
120 125 130 

gaa atg cag agg aac ctg ctg caa cag att att gaa aag aga aat ttc 485 
Glu Met Gin Arg Asn Leu Leu Gin Gin He He Glu Lys Arg Asn Phe 
135 140 145 150 

tct gaa gag aca gaa tct tat gtc aag aaa gat gag aac ctt gga att 533 
Ser Glu Glu Thr Glu Ser Tyr Val Lys Lys Asp Glu Asn Leu Gly He 
155 160 165 

tat gca gaa gca tat atg caa acc tea aac aat caa caa gaa get cca 581 
Tyr Ala Glu Ala Tyr Met Gin Thr Ser Asn Asn Gin Gin Glu Ala Pro 
170 175 180 

cca gaa gaa gga aat ctg aac tct cct cct ttg get ggt cca aat gta 629 
Pro Glu Glu Gly Asn Leu Asn Ser Pro Pro Leu Ala Gly Pro Asn Val 
185 190 195 

atg aat ate ata ttg gta get gca gaa tgt gca cca tgg tct aaa aca 677 
Met Asn He He Leu Val Ala Ala Glu Cys Ala Pro Trp Ser Lys Thr 

|'* 200 205 210 

□ ggt ggg ctt gga gat gtt gtt gga get tta cct aaa gca ttg gee aag 725 

; p Gly Gly Leu Gly Asp Val Val Gly Ala Leu Pro Lys Ala Leu Ala Lys 

: t 215 220 225 230 

Si p aga gga cat cgt gtc atg gta gtg tct cca aga tat gga aac tat cct 773 

F r ~ Ar 9 Gly His Arg Val Met Val Val Ser Pro Arg Tyr Gly Asn Tyr Pro 

- 235 240 * 245 

p gaa cct aag gaa ata ggg aat ctt aaa agg tac aag gtt gat gga cag 821 

H Giu Pr o Lys Glu He Gly Asn Leu Lys Arg Tyr Lys Val Asp Gly Gin 

250 255 ' 260 



2 gac atg gag att aaa tac tat cat act tac ate gat tct gtt gat ttt 869 

H As P Met Giu He Lys Tyr Tyr His Thr Tyr He Asp Ser Val Asp Phe 

y 265 270 * 275 



gtc ttc ate gat agt cct att ttc cgc cat att gga aat gat ata tat 
Val Phe He Asp Ser Pro He Phe Arg His He Gly Asn Asp He Tyr 
280 , 285 290 



917 



ggt gga aac cga gtg gac att ttg aag aga atg gta ttg ttc tgc aaa 965 
Gly Gly Asn Arg Val Asp He Leu Lys Arg Met Val Leu Phe Cys Lys 
295 300 305 310 

gca gca gtt gag gtt cct tgg cat gtc cca tgt ggt gga ttc tgt tat 1013 
Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly Phe Cys Tyr 
315 320 325 

gga gat ggg aat ttg gtt ttc att gee aac gat tgg cat acc tec tta 1061 
Gly Asp Gly Asn Leu Val Phe He Ala Asn Asp Trp His Thr Ser Leu 
330 335 340 

ctt cca gtt tat ttg aag gca tgt ttc cgt gat cgt gga tta atg aca 1109 
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Leu Pro Val Tyr Leu Lys Ala Cys Phe Arg Asp Arg Gly Leu Met Thr 
345 350 355 

tac get cgc tgt etc ttg gtt att cac aac att gca cat cag ggt cgt 1157 
Tyr Ala Arg Cys Leu Leu Val He His Asn He Ala His Gin Gly Arg 
360 365 370 

ggt ccg eta gat gac ttc tea tat gtg gat ttg cca cat gat cac att 12 05 

Gly Pro Leu Asp Asp Phe Ser Tyr Val Asp Leu Pro His Asp His He 
375 380 385 390 

gac teg ttt aga ctg gat gat cct gtt gga ggt gag cat ttt aac att 1253 
Asp Ser Phe Arg Leu Asp Asp Pro Val Gly Gly Glu His Phe Asn He 
395 400 405 

ttt gca get ggt ata aga get get gac cgt gtg gtt aca gtt age cat 1301 
Phe Ala Ala Gly He Arg Ala Ala Asp Arg Val Val Thr Val Ser His 
410 415 420 

ggc tat get tgg gag tta aaa aca tct gaa ggt ggt tgg gga ttg cat 1349 
Gly Tyr Ala Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu His 

I;* 425 430 ' 435 

i:ss? 

□ gag ate ate aac gag tgc cat tgg aaa ttc cat ggt att gta aat gga 13 97 

,p Glu He He Asn Glu Cys His Trp Lys Phe His Gly He Val Asn Gly 

,C 440 445 450 



id 

a 
j,4 



ate gat acc cat agt tgg aat cca aaa ttt gac get cac tta aat tct 1445 
He Asp Thr His Ser Trp Asn Pro Lys Phe Asp Ala His Leu Asn Ser 
455 460 465 470 



gat ggt tac acc aac ttc acc ctg gaa act ctt gaa atg gga aag gee 
Asp Gly Tyr Thr Asn Phe Thr Leu Glu Thr Leu Glu Met Gly Lys Ala 
475 480 485 



1493 



I; 3 ca 9 ^ aa 3 get get ttg caa cga gag ttt ggt ctg cct gtt cgt gac 1541 

; S, U Gln Cys Lys Ala Ala Leu Gin Arg Glu Phe Gly Leu Pro Val Arg Asp 

490 4 95 500 

gac gtt cct att ctt gee ttc att ggg aga tta gac cat caa aaa ggt 1589 
Asp Val Pro He Leu Ala Phe He Gly Arg Leu Asp His Gin Lys Gly 
505 510 515 

ata gat etc ata gcg gag gec atg cac tgg etc gtc ggt caa gat eta 1637 
He Asp Leu He Ala Glu Ala Met His Trp Leu Val Gly Gin Asp Leu 
520 525 530 

cag ata ate atg ctg ggc act ggg agg cca gac etc gag gat atg ctt 1685 
Gin He He Met Leu Gly Thr Gly Arg Pro Asp Leu Glu Asp Met Leu 
535 540 545 550 

cga aga ttt gaa cgt gag cat cgc ggt aag gtc agg gga tgg gtt ggg 1733 
Arg Arg Phe Glu Arg Glu His Arg Gly Lys Val Arg Gly Trp Val Gly 
555 560 ^ ~ 565 

ttc tea gtg aaa atg get cat egg ate aca gca ggt get gat gee eta 1781 
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Phe Ser Val Lys Met Ala His Arg He Thr Ala Gly Ala Asp Ala Leu 
570 575 580 

ctg atg ccc tec agg ttc gaa cct tgt gga ttg aac caa ctt cac get 
Leu Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu His Ala 
585 590 595 



aag cga ggg atg atg cag gac etc agt tgg gag agt get gec gag cac 
Lys Arg Gly Met Met Gin Asp Leu Ser Trp Glu Ser Ala Ala Glu His 
665 670 675 



<210> 6 
<211> 690 
<212> PRT 

<213> Curcuma zedoaria 
<400> 6 



Met 


Phe 


Ser His 


Leu 


Leu 


Ser 


Ser 


Pro 


Pro 


Ala 


Pro 


Pro 


Pro 


Pro Gly 


1 






5 










10 










15 


Ala 


Ala 


Ser Cys 


Arg 


Leu 


Leu 


His 


Gly Gly Ala Arg Pro 


Leu 


Gly His 






20 










25 










30 


Ser 


Pro 


Leu Cys 


Trp 


Ala 


Asn 


Pro 


Leu 


Cys 


Thr 


Ser 


Arg 


Phe 


Met Ala 






35 








40 










45 






Gly 


Leu 


Ser Glu 


Val 


Lys 


Lys 


Gly 


Ser 


Lys 


He 


Thr 


Leu 


Lys 


His He 




50 








55 










60 






Asp 


His 


Thr Gly 


Ser 


Ala 


Arg 


Thr 


Met 


Arg 


Phe 


Leu 


Asn 


Ala 


Leu Tyr 


65 








70 










75 








80 


His 


Gly 


Gin Ser 


Ala 


Asp 


Leu 


Val 


Pro 


He 


Asn 


His 


Arg 


Gly 


Lys Ser 








85 










90 










95 


Ser 


Gly 


Ala Val 


Gly 


Arg 


Ser 


Asn 


He 


Asn 


Asp 


He 


Gin 


Glu 


Asp Ser 






100 










105 










110 



1829 



atg atg tac gga aca att cct gtt gtg cat gca gta ggt ggt ctt cga 1877 
Met Met Tyr Gly Thr He Pro Val Val His Ala Val Gly Gly Leu Arg 
600 605 610 

gat act gtg caa cag ttt gat ccg ttc aat gag aca ggt ttg gga tgg 1925 
Asp Thr Val Gin Gin Phe Asp Pro Phe Asn Glu Thr Gly Leu Gly Trp 
615 620 625 630 

acc ttt gac agg gca gag gca cat agg atg ata gtg gca etc ggc cat 1973 
Thr Phe Asp Arg Ala Glu Ala His Arg Met He Val Ala Leu Gly His 
635 640 645 

tgt eta aac aca tat egg aat tac aag gag age tgg gtg gga ttg cag 2021 
Cys Leu Asn Thr Tyr Arg Asn Tyr Lys Glu Ser Trp Val Gly Leu Gin 
650 655 660 



2069 



tat gaa aaa gtc ctt gtt get gec aag tac caa tgg tgatgattga 2115 
Tyr Glu Lys Val Leu Val Ala Ala Lys Tyr Gin Trp 
•; y 680 685 " ~ 690 

ttccatcttt ctcatagctt cccgttgatg catgeatgea tgeatcaett ggctctgctg 2175 

[A gaagttgtgt gacaccataa aataataaca atctatcctc atcttgattt gttttttgtt 2235 

f B * tcccctaata actcaggtca tcttgaggca ataatgtaga agaagatatc tggatctttg 2295 

ttgtgagttt ttaattccca tgccatggga atttataaaa aaaaaaaaaa aaa 2348 



9 



Asn Gin Asp Val Asp He Ala Asp Asp Ser Val Ala Gin Thr Met Glu 

115 120 125 

Gin Ser Lys Lys Val Leu Glu Met Gin Arg Asn Leu Leu Gin Gin He 

130 135 140 

He Glu Lys Arg Asn Phe Ser Glu Glu Thr Glu Ser Tyr Val Lys Lys 
145 150 155 160 

Asp Glu Asn Leu Gly He Tyr Ala Glu Ala Tyr Met Gin Thr Ser Asn 

165 170 175 

Asn Gin Gin Glu Ala Pro Pro Glu Glu Gly Asn Leu Asn Ser Pro Pro 

180 185 190 

Leu Ala Gly Pro Asn Val Met Asn He He Leu Val Ala Ala Glu Cys 

195 200 205 

Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Val Gly Ala Leu 

210 215 220 

Pro Lys Ala Leu Ala Lys Arg Gly His Arg Val Met Val Val Ser Pro 
225 230 235 240 

Arg Tyr Gly Asn Tyr Pro Glu Pro Lys Glu He Gly Asn Leu Lys Arg 

245 250 255 

Tyr Lys Val Asp Gly Gin Asp Met Glu He Lys Tyr Tyr His Thr Tyr 

260 265 270 

He Asp Ser Val Asp Phe Val Phe He Asp Ser Pro He Phe Arg His 
!;f 275 280 285 

p He Gly Asn Asp He Tyr Gly Gly Asn Arg Val Asp He Leu Lys Arg 

P 290 295 300 

„C Met Val Leu Phe Cys Lys Ala Ala Val Glu Val Pro Trp His Val Pro 

> 305 310 315 320 

Cys Gly Gly Phe Cys Tyr Gly Asp Gly Asn Leu Val Phe He Ala Asn 

325 330 335 

Asp Trp His Thr Ser Leu Leu Pro Val Tyr Leu Lys Ala Cys Phe Arg 

340 345 J 350 

Asp Arg Gly Leu Met Thr Tyr Ala Arg Cys Leu Leu Val He His Asn 

355 360 365 

He Ala His Gin Gly Arg Gly Pro Leu Asp Asp Phe Ser Tyr Val Asp 
!■* 370 375 380 

Leu Pro His Asp His He Asp Ser Phe Arg Leu Asp Asp Pro Val Gly 
385 390 395 400 

Gly Glu His Phe Asn He Phe Ala Ala Gly He Arg Ala Ala Asp Arg 

405 410 415 

Val Val Thr Val Ser His Gly Tyr Ala Trp Glu Leu Lys Thr Ser Glu 

420 425 430 

Gly Gly Trp Gly Leu His Glu He He Asn Glu Cys His Trp Lys Phe 

435 440 445 

His Gly He Val Asn Gly He Asp Thr His Ser Trp Asn Pro Lys Phe 

450 455 460 

Asp Ala His Leu Asn Ser Asp Gly Tyr Thr Asn Phe Thr Leu Glu Thr 
465 470 475 480 

Leu Glu Met Gly Lys Ala Gin Cys Lys Ala Ala Leu Gin Arg Glu Phe 

485 490 495 

Gly Leu Pro Val Arg Asp Asp Val Pro He Leu Ala Phe He Gly Arg 

500 505 510 

Leu Asp His Gin Lys Gly He Asp Leu He Ala Glu Ala Met His Trp 

515 520 525 

Leu Val Gly Gin Asp Leu Gin lie He Met Leu Gly Thr Gly Arg Pro 

530 535 540 

Asp Leu Glu Asp Met Leu Arg Arg Phe Glu Arg Glu His Arg Gly Lys 
545 550 555 560 



Mi 

ssi 

V'r* 



i 5 



j y 
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Val Arg Gly Trp Val Gly Phe Ser Val Lys Met Ala His Arg He Thr 

565 570 575 

Ala Gly Ala Asp Ala Leu Leu Met Pro Ser Arg Phe Glu Pro Cys Gly 

580 585 590 

Leu Asn Gin Leu His Ala Met Met Tyr Gly Thr He Pro Val Val His 

595 600 605 

Ala Val Gly Gly Leu Arg Asp Thr Val Gin Gin Phe Asp Pro Phe Asn 

610 615 620 

Glu Thr Gly Leu Gly Trp Thr Phe Asp Arg Ala Glu Ala His Arg Met 
625 630 635 640 

He Val Ala Leu Gly His Cys Leu Asn Thr Tyr Arg Asn Tyr Lys Glu 

645 650 655 

Ser Trp Val Gly Leu Gin Lys Arg Gly Met Met Gin Asp Leu Ser Trp 

660 665 670 

Glu Ser Ala Ala Glu His Tyr Glu Lys Val Leu Val Ala Ala Lys Tyr 
675 680 685 

Gin Trp 
690 

<210> 7 

<211> 25 
[ A <212> DNA 

jj-J <213> Curcuma zedoaria 

,: S3. 

IsaJ 

JS £ <400> 7 

;j p atgttctccc acctcctatc ctctc 25 

j jf| 

P <210> 8 

f^J <211> 25 

l; ~ <212> DNA 

<213> Curcuma zedoaria 



<400> 8 

tcaccattgg tacttggcag caaca 25 

<210> 9 
<211> 3434 
<212> DNA 

<213> Maranta arundinacea 

<220> 
<221> CDS 

<222> (1315) . . . (2913) 
<400> 9 

tctcagcaaa aaaggcaaca actaaaaagg gcatctcgag agcagttgcc aaaaaatata 60 

agcactcatt cacatagcaa cagtgatagt gaatctctgg aagctagttc tgctgggttc 120 

tcaaacacag gccaaaattc tctatcaagc catgatgatg atggtgatat tattaggaag 180 

acagatgtgg cagtatcatc tgatgaagaa agtaatagtg tgattgggag tgtagtcaga 240 

ggggagcatc caagcattcg tcttgaggac ttgatagcta tggtcacaaa tgctgaaaaa 300 

agtagttata tttgtgtttc catgtaaaac tgttacttct caatcttttt atctacctat 360 

gatatgtttt tcagatactt tgcttcttaa tcaagctcgg gttcgtgcac ttgaagaact 420 

tgacaaaata cttttagaaa aggtggcttt gcaatccgaa ataaacattc tagagatgaa 480 

gttggcagaa acagatgcac gtattaaagc tgcagctcaa gaaaagatca atgtggaact 540 

ccttgaagat cagatggagc agttgaagaa tgaaatgcct tcaaggaatt ctattgaagg 600 

aggagggaat ggtgcatttt gtggtgaatt tcctcttgct ttggagcata atgccctgca 660 
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aagagaaaat tcaatgctaa aaagtgatat acagactctt aagatgaaac taactgatgt 720 

tagtgaaaca gaggaccgtg tgtcatcact agagaaagaa tgttctttgt tggatgattt 780 

cctaaaagat ttgcaacgtc agtttgcaac ttttgatgtt tccaaacttg attccctgca 840 

atatgaatgc agggctttgt cagacaaggt aatgcaatta ttatcaaata cagtgaacaa 900 

tgggtttgat gtgcctcctg taagtttaca acaatataat gaactggaga agaaggttgc 960 

taagttagag gcatctatga tggaagagaa ggtgccaaag ttcccctatg aaacatttca 102 0 

ccattatgaa cagattctac aacagaaaat tgagagcttg gaggagcgac tacaagtgtc 1080 

tgatcaaaaa atgaattctg aaattcaatt gttccaggaa tcagttagac aatttcagga 114 0 

tacacttgat aagctatatg aagaaattga caaaaaatca cgtgaaactt tgctggaaaa 12 00 

tgtaccttgt gaattttgga gtcgtttact gcttctaatt gatggttggt tgctcgagaa 1260 

gaagatatca tctaatgatg ctaattcatt gagagaattg acgtggaaaa aggg atg 1317 

Met 



etc gaa tec atg atg cat att tgg cct eta aga aca aaa gtg age ctg 1365 
Leu Glu Ser Met Met His lie Trp Pro Leu Arg Thr Lys Val Ser Leu 
5 10 15 

aaa gat tgg eta cat ttc tea agg tta ctt cct tct cat gca agt gta 1413 
Lys Asp Trp Leu His Phe Ser Arg Leu Leu Pro Ser His Ala Ser Val 
20 25 30 

gga ttg cac ata tec cat att gee gca gaa atg get cca att gca aag 1461 
Gly Leu His lie Ser His lie Ala Ala Glu Met Ala Pro lie Ala Lys 
35 40 45 

gtt ggc ggt tta gga gat gtt gta tct ggt ctt tgc aaa gcg ttg cag 1509 
Val Gly Gly Leu Gly Asp Val Val Ser Gly Leu Cys Lys Ala Leu Gin 
50 55 60 65 

agg aag gga cac ttg gtg gaa att gtc ctt cca aaa tat gat tgt atg 1557 
Arg Lys Gly His Leu Val Glu lie Val Leu Pro Lys Tyr Asp Cys Met 
70 75 80 

cag tat gat ctt gtt cct gat ctg agg gta ttg gat gtt gca gta gag 1605 
Gin Tyr Asp Leu Val Pro Asp Leu Arg Val Leu Asp Val Ala Val Glu 
85 90 95 

tct tat ttt gat gga caa tta ttc aag aat aaa att tgg gtt gcg get 1653 
Ser Tyr Phe Asp Gly Gin Leu Phe Lys Asn Lys lie Trp Val Ala Ala 
100 105 110 

gta gaa ggt ctt cct gtt tac ttt ata gag cct cat cat cca gac aag 1701 
Val Glu Gly Leu Pro Val Tyr Phe lie Glu Pro His His Pro Asp Lys 
115 120 125 

etc ttc tgg aga gga aaa tac tat gga gaa cat gat gac ttc aaa cgc 1749 
Leu Phe Trp Arg Gly Lys Tyr Tyr Gly Glu His Asp Asp Phe Lys Arg 
130 135 140 145 

ttt tea ttt ttt age cgt get get ctt gaa tta etc tat caa get ggg 1797 
Phe Ser Phe Phe Ser Arg Ala Ala Leu Glu Leu Leu Tyr Gin Ala Gly 
150 155 160 

aag aaa cct gac ata att cat tgt cat gat tgg cag aca gec ttt gtt 1845 
Lys Lys Pro Asp lie lie His Cys His Asp Trp Gin Thr Ala Phe Val 



12 



165 170 175 

gca cca ctt tac tgg gat ata tat get aac aaa ggc tta aat tea get 1893 
Ala Pro Leu Tyr Trp Asp lie Tyr Ala Asn Lys Gly Leu Asn Ser Ala 
180 185 190 

aga att tgc ttt acc tgc cac aac ttt gag cat cag gga att ata cct 1941 
Arg lie Cys Phe Thr Cys His Asn Phe Glu His Gin Gly lie lie Pro 
195 200 205 

get tea gee ttg gca tec tgt ggt ttt gat gtc cat cat atg aac aga 1989 
Ala Ser Ala Leu Ala Ser Cys Gly Phe Asp Val His His Met Asn Arg 
210 215 220 225 

gat cga atg cag gac aat tea gcg cat gac aga gtc aat gtt gtt aag 2037 
Asp Arg Met Gin Asp Asn Ser Ala His Asp Arg Val Asn Val Val Lys 
230 235 240 

ggt gca att gtg ttc tct aac att gtt act acc gta tea cca act tat 2085 
Gly Ala lie Val Phe Ser Asn lie Val Thr Thr Val Ser Pro Thr Tyr 
245 250 255 

Q get caa gag gcg tgc act gca gag ggt ggt egg ggc eta cac gaa aca 2133 

Q Ala Gin Glu Ala Cys Thr Ala Glu Gly Gly Arg Gly Leu His Glu Thr 

.C 260 265 270 



5! 1=5 



tta cag tea ttt teg aag aaa ttt gtg ggg att ctt aat ggc att gat 2181 
Leu Gin Ser Phe Ser Lys Lys Phe Val Gly lie Leu Asn Gly lie Asp 
275 280 285 

i ; get gat gca tgg aat cct tea act gat aaa tat ate agt gtt cag tat 222 9 

p Ala Asp Ala Trp Asn Pro Ser Thr Asp Lys Tyr lie Ser Val Gin Tyr 

!=A 290 295 300 305 

j,^ agt get gat gat ctt cag gga aaa gee gag aac aaa gat get ata agg 2277 

Ser Ala Asp Asp Leu Gin Gly Lys Ala Glu Asn Lys Asp Ala lie Arg 
310 315 320 

aag cat ctt aaa ctt tec ttg tea gag ggt tct cga cca ctg gtt get 2325 
Lys His Leu Lys Leu Ser Leu Ser Glu Gly Ser Arg Pro Leu Val Ala 
325 330 335 

tgt att gca egg etc gtg cca cag aaa ggt gtg cat ctt ate agg cat 2373 
Cys lie Ala Arg Leu Val Pro Gin Lys Gly Val His Leu lie Arg His 
340 345 350 

gca ata tat cgt aca ctg gag tta ggt gga caa ttt gtg ctt ctt ggt 2421 
Ala lie Tyr Arg Thr Leu Glu Leu Gly Gly Gin Phe Val Leu Leu Gly 
355 360 365 

gaa agt cca gtc cca cac att cag egg gag ttt gag gat att gca aag 2469 
Glu Ser Pro Val Pro His lie Gin Arg Glu Phe Glu Asp lie Ala Lys 
370 375 380 385 

cat ttc cag age cac cct cat gtc egg ttg etc ttg aaa tac gac gaa 2517 
His Phe Gin Ser His Pro His Val Arg Leu Leu Leu Lys Tyr Asp Glu 
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390 395 400 

gcc ctt tea cgc tta att tat gca gca tct gac atg ttt ate att cca 2565 
Ala Leu Ser Arg Leu lie Tyr Ala Ala Ser Asp Met Phe lie lie Pro 
405 410 415 

tea atg ttc gag cct tgt ggt ctt ace cag atg att get atg aga tat 2613 
Ser Met Phe Glu Pro Cys Gly Leu Thr Gin Met lie Ala Met Arg Tyr 
420 425 430 

ggt tct gtg cca att gca aga aaa acc ggt ggg etc aac gat agt gtc 2661 
Gly Ser Val Pro lie Ala Arg Lys Thr Gly Gly Leu Asn Asp Ser Val 
435 440 445 

ttt gat att gat gat aat atg ata cca gaa caa tac cag aat gga ttt 2709 
Phe Asp lie Asp Asp Asn Met lie Pro Glu Gin Tyr Gin Asn Gly Phe 
450 455 460 465 

acg ttt ctg aca acc gat gaa cag ggt eta age agt gca atg gaa cga 2757 
Thr Phe Leu Thr Thr Asp Glu Gin Gly Leu Ser Ser Ala Met Glu Arg 
470 475 480 

□ gca ttt egg tac tac act aaa age cct aag aac tgg caa aat ctt gtt 2805 

i s 3 Ala Phe Arg Tyr Tyr Thr Lys Ser Pro Lys Asn Trp Gin Asn Leu Val 

485 490 495 

cag aag gtt atg aga atg gac ttc agt tgg gat tct teg gca teg caa 2853 

,; !J Gin Lys Val Met Arg Met Asp Phe Ser Trp Asp Ser Ser Ala Ser Gin 

+ 500 505 510 

W 

|i tat gaa gaa eta tat caa aaa tec gtg get aga gca agg gca gca gca 2901 

|;3 Tyr Glu Glu Leu Tyr Gin Lys Ser Val Ala Arg Ala Arg Ala Ala Ala 

j.4 515 520 525 

gcc get cga gtg taaattcctg ttaaatcccc cctataccgt tccatatcca 2953 
\Z Ala Ala Arg Val 

I:! 5 : 530 

ru 

gggecaagge ctctctatac acattataaa gtccattttg ctgetgaage ataaatcatg 3013 

ggatacactg cagcgctcat attttttatt cctctgccca ccaaaatggt acaccgagtg 3073 

gcaatcatca gtgattgatt aatgatccaa ttcaattget gecaactgaa ataatcaagt 3133 

tgttggatat caactccacc tcgaagaaca geggaaaget caatgeacat aatacctggt 3193 

teeggatatt tgtgaagaag caacaaaagc atgegectta tcagcaaatg gcatttatga 3253 

tgcttactcc aagtgccaac aattttaggc aatccacttg ttcatgeatt tccacgagat 3313 

gctgttgctg tttacatttg ttttacatgc agtcatcagt acagatatat cccaacagag 3373 

tttgactgtt ataagtaatg egcttattae ttaacgtgct actaaaaaaa aaaaaaaaaa 3433 

a 3434 

<210> 10 
<211> 533 
<212> PRT 

<213> Maranta arundinacea 
<400> 10 

Met Leu Glu Ser Met Met His lie Trp Pro Leu Arg Thr Lys Val Ser 
15 10 15 
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i;3 



Leu 


Lys Asp 


Trp 


Leu 


His 


Phe 


Ser 


Arg 


Leu 


Leu Pro 


Ser 


His 


Ala 


Ser 








20 










25 








30 






Val 


Gly Leu His 


He 


Ser 


His 


He 


Ala 


Ala 


Glu Met 


Ala 


Pro 


He 


Ala 






35 










40 








45 








Lys 


Val 


Gly Gly Leu Gly Asp 


Val 


Val 


Ser 


Gly Leu 


Cys 


Lys 


Ala 


Leu 




50 










55 








60 










Gin 


Arg Lys Gly His 


Leu 


Val 


Glu 


He 


Val 


Leu Pro 


Lys 


Tyr 


Asp 


Cys 


65 










70 










75 








80 


Met 


Gin 


Tyr Asp 


Leu 


Val 


Pro 


Asp 


Leu 


Arg 


Val Leu 


Asp 


Val 


Ala 


Val 










85 










90 








95 




Glu 


Ser 


Tyr 


Phe 


Asp 


Gly Gin 


Leu 


Phe 


Lys 


Asn Lys 


He 


Trp 


Val 


Ala 








100 










105 








110 






Ala 


Val 


Glu Gly Leu Pro Val 


Tyr 


Phe 


He 


Glu Pro 


His 


His 


Pro 


Asp 






115 










120 








125 








Lys 


Leu 


Phe 


Trp Arg Gly Lys 


Tyr 


Tyr 


Gly 


Glu His 


Asp 


Asp 


Phe 


Lys 




130 










135 








14 0 










Arg 


Phe 


Ser 


Phe 


Phe 


Ser Arg 


Ala 


Ala 


Leu 


Glu Leu 


Leu 


Tyr 


Gin 


Ala 


145 










150 










155 








160 


Gly 


Lys 


Lys 


Pro Asp 


He 


He 


His 


Cys 


His 


Asp Trp 


Gin 


Thr 


Ala 


Phe 










165 










170 








175 




Val 


Ala 


Pro 


Leu 


Tyr 


Trp Asp 


He 


Tyr 


Ala 


Asn Lys 


Gly 


Leu 


Asn 


Ser 








180 










185 








190 






Ala. 


Arg 


He 


Cys 


Phe 


Thr 


Cys 


His 


Asn 


Phe 


Glu His 


Gin 


Gly 


He 


He 






195 










200 








205 








Pro 


Ala 


Ser 


Ala 


Leu 


Ala 


Ser 


Cys 


Gly 


Phe 


Asp Val 


His 


His 


Met 


Asn 




210 










215 








220 










Arg 


Asp 


Arg 


Met 


Gin Asp Asn 


Ser 


Ala 


His 


Asp Arg 


Val 


Asn 


Val 


Val 


225 










230 










235 








240 


Lys 


Gly Ala 


He 


Val 


Phe 


Ser 


Asn 


He 


Val 


Thr Thr 


Val 


Ser 


Pro 


Thr 










245 










250 








255 




Tyr 


Ala 


Gin 


Glu 


Ala 


Cys 


Thr 


Ala 


Glu 


Gly 


Gly Arg 


Gly 


Leu 


His 


Glu 








260 










265 








270 






Thr 


Leu 


Gin 


Ser 


Phe 


Ser 


Lys 


Lys 


Phe 


Val 


Gly He 


Leu 


Asn 


Gly 


He 






275 










280 








285 








Asp 


Ala Asp Ala 


Trp Asn 


Pro 


Ser 


Thr 


Asp 


Lys Tyr 


He 


Ser 


Val 


Gin 




290 










295 








300 










Tyr 


Ser 


Ala 


Asp 


Asp 


Leu 


Gin 


Gly 


Lys 


Ala 


Glu Asn 


Lys 


Asp 


Ala 


He 


305 










310 










315 








320 


Arg 


Lys 


His 


Leu 


Lys 


Leu 


Ser 


Leu 


Ser 


Glu 


Gly Ser 


Arg 


Pro 


Leu 


Val 










325 










330 








335 




Ala 


Cys 


He 


Ala 


Arg 


Leu 


Val 


Pro 


Gin 


Lys 


Gly Val 


His 


Leu 


He 


Arg 








340 










345 








350 






His 


Ala 


He 


Tyr Arg 


Thr 


Leu 


Glu 


Leu 


Gly 


Gly Gin 


Phe 


Val 


Leu 


Leu 






355 










360 








365 








Gly 


Glu 


Ser 


Pro 


Val 


Pro 


His 


He 


Gin 


Arg 


Glu Phe 


Glu 


Asp 


He 


Ala 




370 










375 








380 










Lys 


His 


Phe 


Gin 


Ser 


His 


Pro 


His 


Val 


Arg 


Leu Leu 


Leu 


Lys 


Tyr 


Asp 


385 










390 










395 








400 




Ala 


Leu 


Ser 


Arg 


Leu 


He 


Tyr 


Ala 


TV "1 „ 

Ala 


Ser Asp 


Met 


Phe 


He 


He 










405 










410 








415 




Pro 


Ser 


Met 


Phe 


Glu 


Pro 


Cys 


Gly 


Leu 


Thr 


Gin Met 


He 


Ala 


Met 


Arg 








420 










425 








430 






Tyr 


Gly Ser Val 


Pro 


He 


Ala 


Arg 


Lys 


Thr 


Gly Gly 


Leu 


Asn 


Asp 


Ser 






435 










440 








445 








Val 


Phe 


Asp He Asp Asp Asn 


Met 


He 


Pro 


Glu Gin 


Tyr 


Gin 


Asn 


Gly 



450 455 460 
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Phe Thr Phe Leu Thr Thr Asp Glu Gin Gly Leu Ser Ser Ala Met Glu 
465 470 475 480 

Arg Ala Phe Arg Tyr Tyr Thr Lys Ser Pro Lys Asn Trp Gin Asn Leu 

485 490 495 

Val Gin Lys Val Met Arg Met Asp Phe Ser Trp Asp Ser Ser Ala Ser 

500 505 ~ 510 

Gin Tyr Glu Glu Leu Tyr Gin Lys Ser Val Ala Arg Ala Arg Ala Ala 

515 520 525 

Ala Ala Ala Arg Val 
530 

<210> 11 
<211> 25 
<212> DNA 

<213> Maranta arundinacea 
<400> 11 

atgctcgaat ccatgatgca tattt 25 

<210> 12 
<211> 25 
j™ <212> DNA 

p <213> Maranta arundinacea 

}!3 

..p <400> 12 

. jj ttacactcga gcggctgctg ctgcc 2 5 

in 

<210> 13 
<211> 2176 
<212> DNA 
^ <213> Canna edulis 

<220> 

M <221> CDS 

U <222> (81) . . . (1928) 



jU 



<400> 13 

gaagctcctc acttgtcgct gcgagcaaga gcaagtcctt caatctgagt gagagtggtg 60 
aatgacgtga gcatattcca atg get get atg acg gca tea cac ttc ate tea 113 

Met Ala Ala Met Thr Ala Ser His Phe lie Ser 
1 5 10 

aat agt tea tgc tec ate ttc aat gga get ttt gat tct gtg gtg acg 161 
Asn Ser Ser Cys Ser lie Phe Asn Gly Ala Phe Asp Ser Val Val Thr 
15 20 25 

tct ttc caa age aga agg att cca ttc tec age aac cac act aat aat 209 
Ser Phe Gin Ser Arg Arg He Pro Phe Ser Ser Asn His Thr Asn Asn 
30 35 40 

tat gaa ggg ctg aga act egg aat gtg gtg gat tea cgt aaa acg egg 2 57 

Tyr Glu Gly Leu Arg Thr Arg Asn Val Val Asp Ser Arg Lys Thr Arg 
45 50 55 

atg act gcg aag gca act tct agg eta get agg agg gtt act cga cat 305 
Met Thr Ala Lys Ala Thr Ser Arg Leu Ala Arg Arg Val Thr Arg His 
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60 65 70 75 

gcc age caa aga ccc ttg att gtt get gtc tgt gga act gga atg aac 353 
Ala Ser Gin Arg Pro Leu lie Val Ala Val Cys Gly Thr Gly Met Asn 

80 85 90 

ttg gtg ttt gtt ggt tgt gag gta get cca tgg age aaa act ggg ggc 401 
Leu Val Phe Val Gly Cys Glu Val Ala Pro Trp Ser Lys Thr Gly Gly 
95 100 105 

ctt ggc gat gtt ctt aga gga ttg cca cct get atg get gca att ggg 44 9 
Leu Gly Asp Val Leu Arg Gly Leu Pro Pro Ala Met Ala Ala lie Gly 
110 115 120 

cac agg gtc atg acc gtg gtg cca cga tat gac caa tat aaa gat ate 497 

His Arg Val Met Thr Val Val Pro Arg Tyr Asp Gin Tyr Lys Asp lie 
125 130 135 

tgg gat aca agt gtc cca gtt gag tta aaa gtt ggg gat aag att gaa 545 

Trp Asp Thr Ser Val Pro Val Glu Leu Lys Val Gly Asp Lys lie Glu 

140 145 150 155 

Q act gtc cgc ttc ttc cac tgc tac aaa agg gga gtt gat egg gtt ttt 593 

□ Thr Val Arg Phe Phe His Cys Tyr Lys Arg Gly Val Asp Arg Val Phe 

.,P 160 165 170 

jjfj gtg gat cac cct atg ttt etc gag aag gtt tgg ggg aaa aca gga gga 641 

''p Val Asp His Pro Met Phe Leu Glu Lys Val Trp Gly Lys Thr Gly Gly 

j'f! 175 180 185 

|; a aaa tta tat ggt cct gtt aca gga aca gat tat gca gac aat caa eta 689 

P Lys Leu Tyr Gly Pro Val Thr Gly Thr Asp Tyr Ala Asp Asn Gin Leu 
j'* 190 195 200 

j>£ aga ttc age ctt ttg tgc ctg gca get ctg gaa get cca aga ctt eta 73 7 

H Arg Phe Ser Leu Leu Cys Leu Ala Ala Leu Glu Ala Pro Arg Leu Leu 
205 210 215 

aat etc aac aac age aaa tac tat tct gga cca tat gga gat gat gtt 785 

Asn Leu Asn Asn Ser Lys Tyr Tyr Ser Gly Pro Tyr Gly Asp Asp Val 

220 225 230 235 

gtg ttt att gcc aac gat tgg cat tct get eta ctg ccc tgc tac ttg 833 

Val Phe lie Ala Asn Asp Trp His Ser Ala Leu Leu Pro Cys Tyr Leu 

240 245 250 

aaa act atg tac caa tea cat ggt att tac atg aat get aag gtt gca 881 

Lys Thr Met Tyr Gin Ser His Gly lie Tyr Met Asn Ala Lys Val Ala 
255 260 265 

ttt tgc att cat aat att get tac cag ggc cga ttt gcc ttt teg gac 92 9 

Phe Cys lie His Asn lie Ala Tyr Gin Gly Arg Phe Ala Phe Ser Asp 
270 275 280 

ttt gaa etc ctt aat etc ccc aat aaa ttt aaa tct tea ttt gat ttc 977 

Phe Glu Leu Leu Asn Leu Pro Asn Lys Phe Lys Ser Ser Phe Asp Phe 
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285 290 295 

atg gat gga tat gac aaa cct gtg aaa gga agg aaa ata aat tgg atg 1025 
Met Asp Gly Tyr Asp Lys Pro Val Lys Gly Arg Lys lie Asn Trp Met 
300 305 310 315 

aag get gga ata ata gaa tgt gat agg tgc ttg acc gtg age cca tat 1073 
Lys Ala Gly lie lie Glu Cys Asp Arg Cys Leu Thr Val Ser Pro Tyr 
320 325 330 

tat gec caa gag ctt gtc tea ggg gta gag aag ggt gtt gag ttg ggc 1121 
Tyr Ala Gin Glu Leu Val Ser Gly Val Glu Lys Gly Val Glu Leu Gly 
335 340 345 

aat ate ctg cgc atg aaa acc ate tgt gga ata gta aat ggg atg gac 1169 
Asn He Leu Arg Met Lys Thr He Cys Gly He Val Asn Gly Met Asp 
350 355 360 

acc acg gag tgg aat cca tta aca gac aaa tat att tct aca aac tac 1217 
Thr Thr Glu Trp Asn Pro Leu Thr Asp Lys Tyr He Ser Thr Asn Tyr 
365 370 375 

gat gca aca act gta ttg gat gca aaa cct etc tgt aag gaa get ttg 1265 
Asp Ala Thr Thr Val Leu Asp Ala Lys Pro Leu Cys Lys Glu Ala Leu 
380 385 390 ' ' 395 

caa get gag tgt ggg ctg cct gtt aac aaa aac aag ctt gtt ttg gee 1313 
Gin Ala Glu Cys Gly Leu Pro Val Asn Lys Asn Lys Leu Val Leu Ala 
400 405 410 

ttt gtt gga aga eta gat gag cag aaa ggc tea gac att eta get gca 1361 
Phe Val Gly Arg Leu Asp Glu Gin Lys Gly Ser Asp He Leu Ala Ala 
415 420 425 

gca att cca gaa ctt ctt tgt gag aat gtt caa gtg ata gta ctt ggc 1409 
Ala He Pro Glu Leu Leu Cys Glu Asn Val Gin Val He Val Leu Gly 
430 435 440 

act ggc aag aag aag ttg gag agt gaa ctt aca tta ctt gag gaa atg 1457 
Thr Gly Lys Lys Lys Leu Glu Ser Glu Leu Thr Leu Leu Glu Glu Met 
445 450 455 



ttt cca gac aaa ttc aga gca cat etc aaa ttc aac gtt cct tta get 
Phe Pro Asp Lys Phe Arg Ala His Leu Lys Phe Asn Val Pro Leu Ala 
460 465 470 475 



1505 



cat gca ate atg gca gga get gat ate ctt gtt att cca age aga ttc 1553 
His Ala He Met Ala Gly Ala Asp He Leu Val He Pro Ser Arg Phe 
480 485 490 

gaa ccc tgt ggc etc att cag ctt cag gee atg cga tat gga act etc 1601 
Glu Pro Cys Gly Leu He Gin Leu Gin Ala Met Arg Tyr Gly Thr Leu 
495 500 ' 505 

cct atg tgt age acc act ggt gga ctt gtt gac act gtc aaa gaa ggc 1649 
Pro Met Cys Ser Thr Thr Gly Gly Leu Val Asp Thr Val Lys Glu Gly 
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510 515 520 

ttc act ggc ttc cat atg ggc ccc ttc agt gtg gag tgt gat gcc gta 1697 
Phe Thr Gly Phe His Met Gly Pro Phe Ser Val Glu Cys Asp Ala Val 
525 530 535 

gac aaa get gat gta caa aag att gtc gaa acc acg aaa agg gcc etc 1745 
Asp Lys Ala Asp Val Gin Lys lie Val Glu Thr Thr Lys Arg Ala Leu 
540 545 550 555 

aaa gtc tat gga aca cct get ttt gtg gag atg ate aag aac tgc atg 1793 
Lys Val Tyr Gly Thr Pro Ala Phe Val Glu Met lie Lys Asn Cys Met 
560 565 570 

aac caa gat etc tea tgg aag gga cct gca aag aag tgg gaa caa ttt 1841 
Asn Gin Asp Leu Ser Trp Lys Gly Pro Ala Lys Lys Trp Glu Gin Phe 
575 580 585 

etc ctg age atg ggg get get ggc agt gaa cct gga att gat ggg gag 1889 
Leu Leu Ser Met Gly Ala Ala Gly Ser Glu Pro Gly lie Asp Gly Glu 
590 595 600 

gaa ata get cct ctt gcc aag gaa aat gta get act cca tgagagatga 1938 
Glu lie Ala Pro Leu Ala Lys Glu Asn Val Ala Thr Pro 
605 610 615 

ctaatacttt cctctttagt catagtccta agccttgttg taaagataaa taatcatcct 1998 

ccaaaacctc catcgacatg atgtatcctt cacgagcttg gataaattcc aagagttttt 2 058 

atataagcag ttatgtagtc gtcaatctgt atggaaaatc cgtcaatgaa atttttttat 2118 

tgatggctat taatcttagg ccagtatttg atgtttgtgt aaaaaaaaaa aaaaaaaa 2176 

<210> 14 
<211> 616 
<212> PRT 

<213> Canna edulis 



'iu <400> 14 



Met Ala Ala Met Thr Ala Ser His Phe lie Ser Asn Ser Ser Cys Ser 

15 10 15 

lie Phe Asn Gly Ala Phe Asp Ser Val Val Thr Ser Phe Gin Ser Arg 

20 25 30 

Arg lie Pro Phe Ser Ser Asn His Thr Asn Asn Tyr Glu Gly Leu Arg 

35 40 45 

Thr Arg Asn Val Val Asp Ser Arg Lys Thr Arg Met Thr Ala Lys Ala 

50 55 60 

Thr Ser Arg Leu Ala Arg Arg Val Thr Arg His Ala Ser Gin Arg Pro 
65 70 75 80 

Leu He Val Ala Val Cys Gly Thr Gly Met Asn Leu Val Phe Val Gly 

85 90 95 

Cys Glu Val Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu 

100 105 110 

Arg Gly Leu Pro Pro Ala Met Ala Ala He Gly His Arg Val Met Thr 

115 120 125 

Val Val Pro Arg Tyr Asp Gin Tyr Lys Asp He Trp Asp Thr Ser Val 

130 135 140 

Pro Val Glu Leu Lys Val Gly Asp Lys He Glu Thr Val Arg Phe Phe 
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145 










150 










155 










160 




His 


Cys 


Tyr 


Lys 


Arg 


Gly 


Val 


Asp 


Arg 


Val 


Phe 


Val 


Asp 


His 


Pro 


Met 












165 










170 










175 






Phe 


Leu 


Glu 


Lys 


Val 


Trp 


Gly 


Lys 


Thr 


Gly 


Gly 


Lys 


Leu 


Tyr 


Gly Pro 










180 










185 










190 








Val 


Thr 


Gly 


Thr 


Asp 


Tyr 


Ala 


Asp 


Asn 


Gin 


Leu 


Arg 


Phe 


Ser 


Leu 


Leu 








195 










200 










205 










Cys 


Leu 


Ala 


Ala 


Leu 


Glu 


Ala 


Pro 


Arg 


Leu 


Leu 


Asn 


Leu 


Asn 


Asn 


Ser 






210 










215 










220 












Lys 


Tyr 


Tyr 


Ser 


Gly 


Pro 


Tyr 


Gly 


Asp 


Asp 


Val 


Val 


Phe 


He 


Ala 


Asn 




225 










230 










235 










240 




Asp 


Trp 


His 


Ser 


Ala 


Leu 


Leu 


Pro 


Cys 


Tyr 


Leu 


Lys 


Thr 


Met 


Tyr 


Gin 












245 










250 










255 






Ser 


His 


Gly 


lie 


Tyr 


Met 


Asn 


Ala 


Lys 


Val 


Ala 


Phe 


Cys 


He 


His 


Asn 










260 










265 










270 








lie 


Ala 


Tyr 


Gin 


Gly 


Arg 


Phe 


Ala 


Phe 


Ser 


As P 


Phe 


Glu 


Leu 


Leu 


Asn 








275 










280 










285 










Leu 


Pro 


Asn 


Lys 


Phe 


Lys 


Ser 


Ser 


Phe 


Asp 


Phe 


Met 


Asp 


Gly 


Tyr 


Asp 






290 










295 










300 












Lys 


Pro 


Val 


Lys 


Gly 


Arg 


Lys 


He 


Asn 


Trp 


Met 


Lys 


Ala 


Gly 


He 


He 


1 . 


305 










310 










315 










320 


■t 


Glu 


Cys 


Asp 


Arg 


Cys 


Leu 


Thr 


Val 


Ser 


Pro 


Tyr 


Tyr 


Ala 


Gin 


Glu 


Leu 


lD 










325 










330 










335 






Val 


Ser 


Gly 


Val 


Glu 


Lys 


Gly 


Val 


Glu 


Leu 


Gly 


Asn 


He 


Leu 


Arg 


Met 


. L_ 








340 










345 










350 






: p: 


Lys 


Thr 


lie 


Cys 


Gly 


He 


Val 


Asn 


Gly 


Met 


Asp 


Thr 


Thr 


Glu 


Trp Asn 


n 






355 










360 










365 










Pro 


Leu 


Thr 


Asp 


Lys 


Tyr 


He 


Ser 


Thr 


Asn 


Tyr 


Asp 


Ala 


Thr 


Thr 


Val 


: 




370 










375 










380 










u 


Leu 


Asp 


Ala 


Lys 


Pro 


Leu 


Cys 


Lys 


Glu 


Ala 


Leu 


Gin 


Ala 


Glu 


Cys 


Gly 




385 










390 










395 










400 


sJ 


Leu 


Pro 


Val 


Asn 


Lys 


Asn 


Lys 


Leu 


Val 


Leu 


Ala 


Phe 


Val 


Gly 


Arg 


Leu 












405 










410 










415 






Asp 


Glu 


Gin 


Lys 


Gly 


Ser 


Asp 


He 


Leu 


Ala 


Ala 


Ala 


He 


Pro 


Glu 


Leu 










420 










425 










430 






a 


Leu 


Cys 


Glu 


Asn 


Val 


Gin 


Val 


He 


Val 


Leu 


Gly 


Thr 


Gly 


Lys 


Lys 


Lys 


y 






435 










440 










445 










Leu 


Glu 


Ser 


Glu 


Leu 


Thr 


Leu 


Leu 


Glu 


Glu 


Met 


Phe 


Pro 


Asp 


Lys 


Phe 






450 










455 










460 












Arg 


Ala 


His 


Leu 


Lys 


Phe 


Asn 


Val 


Pro 


Leu 


Ala 


His 


Ala 


He 


Met 


Ala 




465 










470 










475 










480 




Gly 


Ala 


Asp 


lie 


Leu 


Val 


He 


Pro 


Ser 


Arg 


Phe 


Glu 


Pro 


Cys 


Gly Leu 












485 










490 










495 






lie 


Gin 


Leu 


Gin 


Ala 


Met 


Arg 


Tyr 


Gly 


Thr 


Leu 


Pro 


Met 


Cys 


Ser 


Thr 










500 










505 










510 








Thr 


Gly 


Gly 


Leu 


Val 


Asp 


Thr 


Val 


Lys 


Glu 


Gly 


Phe 


Thr 


Gly 


Phe 


His 








515 










520 










525 










Met 


Gly 


Pro 


Phe 


Ser 


Val 


Glu 


Cys 


Asp 


Ala 


Val 


Asp 


Lys 


Ala 


Asp Val 






530 










535 










540 












Gin 


Lys 


lie 


Val 


Glu 


Thr 


Thr 


Lys 


Arg 


Ala 


Leu 


Lys 


Val 


Tyr 


Gly Thr 




545 










550 










555 










560 




Pro 


Ala 


Phe 


Val 


Glu 


Met 


He 


Lys 


Asn 


Cys 


Met 


Asn 


Gin 


Asp 


Leu 


Ser 












565 










570 










575 






Trp 


Lys 


Gly 


Pro 


Ala 


Lys 


Lys 


Trp 


Glu 


Gin 


Phe 


Leu 


Leu 


Ser 


Met 


Gly 










580 










585 










590 








Ala 


Ala 


Gly 


Ser 


Glu 


Pro 


Gly 


He 


Asp 


Gly 


Glu 


Glu 


He 


Ala 


Pro 


Leu 
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595 600 605 

Ala Lys Glu Asn Val Ala Thr Pro 
610 615 

<210> 15 
<211> 25 
<212> DNA 

<213> Carina edulis 
<400> 15 

atggctgcta tgacggcatc acact 25 

<210> 16 

<211> 25 

<212> DNA 

<213> Carina edulis 

<400> 16 

tcatggagta gctacatttt ccttg 25 

<210> 17 
M <211> 2274 

□ <212> DNA 

□ <213> Typha latifolia 

It 

;,C <220> 

j'fj <221> CDS 

''U <222> (115) . . . (1956) 

jt S3 

i s3 

■ r ~ <400> 17 

|L tgagatagtg aggaagagag tgagagagct cacagtagtt tgagcaaact cctaagcttt 60 

U tctctaatcc ttctatctga gagaaaagaa aagaacagaa agtgagcact tcca atg 117 

^ Met 

! 2 

p get act gtg act gca tea cag ttt gta cca aag tgc ttg tat ggc agt 165 

j.y Ala Thr Val Thr Ala Ser Gin Phe Val Pro Lys Cys Leu Tyr Gly Ser 

5 10 15 

gca gec gat tec aac cca aga gca ttc cac aac agg aag att gca gat 213 
Ala Ala Asp Ser Asn Pro Arg Ala Phe His Asn Arg Lys He Ala Asp 
20 25 30 

ttg aag aac caa gee act get tat cat gga etc aga tct caa aac tea 261 
Leu Lys Asn Gin Ala Thr Ala Tyr His Gly Leu Arg Ser Gin Asn Ser 
35 40 45 

gta gac ttg ctt cag gtt agg act aaa get aaa aca act tec aag caa 309 
Val Asp Leu Leu Gin Val Arg Thr Lys Ala Lys Thr Thr Ser Lys Gin 
50 55 60 ~ 65 

ttt aag aat ggt tgt tct act gtg aat ctg aga cct cca cga gee gtg 357 
Phe Lys Asn Gly Cys Ser Thr Val Asn Leu Arg Pro Pro Arg Ala Val 
70 75 " 80 

gtc ata tgt gga aaa ggg atg aac tta gtc ttt gtt gga get gag atg 4 05 
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i ~2 

Mi 



ru 



Val He Cys Gly Lys Gly Met Asn Leu Val Phe Val Gly Ala Glu Met 
85 90 95 

get cca tgg age aag act gga ggc ctt ggt gat gtt ctt gga gga etc 4 53 

Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly Leu 
100 105 no 

cca ccg gca ttg gcg gca aat gga cat cga gtt atg gtt ata gcg cca 501 
Pro Pro Ala Leu Ala Ala Asn Gly His Arg Val Met Val He Ala Pro 
115 120 125 

cgt tat gat caa tac atg gat get tgg gat aca gat get ctt gtt gag 549 
Arg Tyr Asp Gin Tyr Met Asp Ala Trp Asp Thr Asp Ala Leu Val Glu 
130 135 140 145 

ttg aaa gtt ggg gat agg tgt gaa ace gtg cgc ttc ttt cac tgc tat 597 
Leu Lys Val Gly Asp Arg Cys Glu Thr Val Arg Phe Phe His Cys Tyr 
150 155 160 

aaa aga gga gtt gat cga gtt ttt gtc gat cac cct atg ttt ctt gcg 645 
Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro Met Phe Leu Ala 
165 170 175 



p aag gtc tgg ggg aaa act ggt ggg aag att tat ggt cct aac act gga 693 

..p Lys Val Trp Gly Lys Thr Gly Gly Lys He Tyr Gly Pro Asn Thr Gly 

> 180 185 190 



aca gac tat cag gac aat cag eta cgc ttc age ttt eta tgc cag gca 741 
Thr Asp Tyr Gin Asp Asn Gin Leu Arg Phe Ser Phe Leu Cys Gin Ala 
195 200 205 



|'f 9 ca ttg gaa get cct aga att eta aat etc aac aac agt gat tct ttc 789 

|«* Ala Leu Glu Ala Pro Arg He Leu Asn Leu Asn Asn Ser Asp Ser Phe 

!»* 210 215 220 225 



tct ggt cct tat ggg gaa gat gtt ate ttc att tgc aat gat tgg cac 837 
Ser Gly Pro Tyr Gly Glu Asp Val He Phe He Cys Asn Asp Trp His 
230 235 240 

act tct ctt ctg cca tgc tac tta aag age atg tac cat ccc cgt ggc 885 
Thr Ser Leu Leu Pro Cys Tyr Leu Lys Ser Met Tyr His Pro Arg Gly 
245 250 255 

att tac aag aac gee aag gtt get ttc tgc att cac aat ata tea tac 933 
He Tyr Lys Asn Ala Lys Val Ala Phe Cys He His Asn He Ser Tyr 
260 265 270 

caa ggt cga ttt tct ccc tea gac ttc gaa ttt etc aat ctt ccg gag 981 
Gin Gly Arg Phe Ser Pro Ser Asp Phe Glu Phe Leu Asn Leu Pro Glu 
275 280 285 

aat ttc aaa tct tct ttc agt ttc att gat ggg tac aac aag cct gtg 1029 
Asn Phe Lys Ser Ser Phe Ser Phe He Asp Gly Tyr Asn Lys Pro Val 
290 295 300 " 305 

aag gga atg aag ata aat tgg atg aag gca gga ate tta gaa tea gac 1077 
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in 



i - J 



□ 



i ~r 



Lys Gly Met Lys He Asn Trp Met Lys Ala Gly He Leu Glu Ser Asp 
310 315 320 

agg gtg ttt aca gtg agt cca tat tat gca caa gag etc ctt tea gga 1125 
Arg Val Phe Thr Val Ser Pro Tyr Tyr Ala Gin Glu Leu Leu Ser Gly 
325 330 335 

gaa gaa agg gga gtc gag ttg gac aac att ttg cgt gtg acc agt ate 1173 
Glu Glu Arg Gly Val Glu Leu Asp Asn He Leu Arg Val Thr Ser He 
340 345 350 

aca gga att gtg aat gga atg gat gtt aat gag tgg aat cca tta aca 1221 
Thr Gly He Val Asn Gly Met Asp Val Asn Glu Trp Asn Pro Leu Thr 
355 360 365 



gac aag tat att tct gtt aat tat gat gca aaa cct gta atg gaa gca 
Asp Lys Tyr He Ser Val Asn Tyr Asp Ala Lys Pro Val Met Glu Ala 
370 375 380 385 



1269 



aag cct ctt aac aag gaa gca ttg caa get gaa agt tgg ctt gec tgt 1317 
Lys Pro Leu Asn Lys Glu Ala Leu Gin Ala Glu Ser Trp Leu Ala Cys 
390 395 " 400 

aga cag gga cat ccc tgt aat tgt att cat gga aga eta gag gag cag 1365 
Arg Gin Gly His Pro Cys Asn Cys He His Gly Arg Leu Glu Glu Gin 
405 410 ~ 415 

aaa gga tea gat att eta gca gca tec att cca gag ate atg gat gag 1413 
Lys Gly Ser Asp He Leu Ala Ala Ser He Pro Glu He Met Asp Glu 
420 425 430 

aat gtt cag eta att att ctt gga act ggc aag aag gaa atg gag aat 1461 
Asn Val Gin Leu He He Leu Gly Thr Gly Lys Lys Glu Met Glu Asn 
435 440 445 

cag ctt gag agt atg gag gaa atg ttc ccg gac aag gtg agg gca gtt 1509 
Gin Leu Glu Ser Met Glu Glu Met Phe Pro Asp Lys Val Arg Ala Val 
450 455 460 465 

atg aag ttc aat get ccc tta get cac cag atg acg gcg gga get gat 1557 
Met Lys Phe Asn Ala Pro Leu Ala His Gin Met Thr Ala Gly Ala Asp 
470 475 480 

ata att gtc att cca agt cga ttc gaa cca tgc ggc ctt ate cag ttg 1605 
He He Val He Pro Ser Arg Phe Glu Pro Cys Gly Leu He Gin Leu 
485 490 495 

caa ggc atg caa tat gga acg cct tct gcg tgt tec tec act ggt ggg 1653 
Gin Gly Met Gin Tyr Gly Thr Pro Ser Ala Cys Ser Ser Thr Gly Gly 
500 505 510 

ctt gtg gac acg gtg aaa gaa ggc aaa act gga ttc cat atg gga cct 1701 
Leu Val Asp Thr Val Lys Glu Gly Lys Thr Gly Phe His Met Gly Pro 
515 520 525 

ttc agt get gaa tgc gaa gtg gtc gat ctt tct gat gta aag aaa gtt 1749 
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Phe Ser Ala Glu Cys Glu Val Val Asp Leu Ser Asp Val Lys Lys Val 
530 535 540 ~ 545 

gtc aca act gtg aaa cgc gca ctt aag gtc ate ggc aca cct gec ttt 1797 
Val Thr Thr Val Lys Arg Ala Leu Lys Val He Gly Thr Pro Ala Phe 
550 555 " 560 

gag gat atg ate aag aat tgc atg gca caa gac etc tea tgg aag ggg 1845 
Glu Asp Met He Lys Asn Cys Met Ala Gin Asp Leu Ser Trp Lys Gly 
565 570 575 

cct gca aag aac tgg gag caa gtt eta ctg aac ttg gga gtt gcg gga 1893 
Pro Ala Lys Asn Trp Glu Gin Val Leu Leu Asn Leu Gly Val Ala Gly 
580 585 590 

agt gaa cca gga tat gat gga gaa gag att gtt cct ctt get aag gaa 1941 
Ser Glu Pro Gly Tyr Asp Gly Glu Glu He Val Pro Leu Ala Lys Glu 
595 600 605 

aat gtg gca act cct tgaaattaaa cagctctata atctatgtat aaaccttgcc 1996 
Asn Val Ala Thr Pro 

[t 610 

P gtggaaaaac tgatgtcatt gtaagtctct tcaggtgttc tcctcagcag gaggaaagaa 2056 

?J p tatctactgc agaaagaact atataaatat atatatatat atgataagta atatcttaat 2116 

J; p taagaactct ataattgett gctttcacct cataattege tgaataaatc tctcgtactc 2176 

j t f| ctattcctaa tttatgctgt atgttgtaaa tattgtgata caaatatagc taagtttcct 2236 

p tctaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 2274 



<210> 18 
<211> 614 
<212> PRT 

<213> Typha latifolia 
<400> 18 

Met Ala Thr Val Thr Ala Ser Gin Phe Val Pro Lys Cys Leu Tyr Gly 

1 5 10 15 

Ser Ala Ala Asp Ser Asn Pro Arg Ala Phe His Asn Arg Lys He Ala 

20 25 30 

Asp Leu Lys Asn Gin Ala Thr Ala Tyr His Gly Leu Arg Ser Gin Asn 

35 40 45 

Ser Val Asp Leu Leu Gin Val Arg Thr Lys Ala Lys Thr Thr Ser Lys 

50 55 60 

Gin Phe Lys Asn Gly Cys Ser Thr Val Asn Leu Arg Pro Pro Arg Ala 
65 70 75 80 

Val Val He Cys Gly Lys Gly Met Asn Leu Val Phe Val Gly Ala Glu 

85 90 95 

Met Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly 

100 105 HO 

Leu Pro Pro Ala Leu Ala Ala Asn Gly His Arg Val Met Val He Ala 

115 120 125 

Pro Arg Tyr Asp Gin Tyr Met Asp Ala Trp Asp Thr Asp Ala Leu Val 

130 135 140 

Glu Leu Lys Val Gly Asp Arg Cys Glu Thr Val Arg Phe Phe His Cys 
!45 150 155 160 

Tyr Lys Arg Gly Val Asp Arg Val Phe Val Asp His Pro Met Phe Leu 
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165 170 175 

Ala Lys Val Trp Gly Lys Thr Gly Gly Lys lie Tyr Gly Pro Asn Thr 

180 185 ~ 190 

Gly Thr Asp Tyr Gin Asp Asn Gin Leu Arg Phe Ser Phe Leu Cys Gin 

195 200 205 

Ala Ala Leu Glu Ala Pro Arg lie Leu Asn Leu Asn Asn Ser Asp Ser 

210 215 220 

Phe Ser Gly Pro Tyr Gly Glu Asp Val He Phe He Cys Asn Asp Trp 
225 230 235 ' 240 

His Thr Ser Leu Leu Pro Cys Tyr Leu Lys Ser Met Tyr His Pro Arg 

245 250 ~ 255 

Gly He Tyr Lys Asn Ala Lys Val Ala Phe Cys He His Asn He Ser 

260 265 270 

Tyr Gin Gly Arg Phe Ser Pro Ser Asp Phe Glu Phe Leu Asn Leu Pro 

275 280 285 

Glu Asn Phe Lys Ser Ser Phe Ser Phe He Asp Gly Tyr Asn Lys Pro 

290 295 300 

Val Lys Gly Met Lys He Asn Trp Met Lys Ala Gly He Leu Glu Ser 
305 310 315 320 

Asp Arg Val Phe Thr Val Ser Pro Tyr Tyr Ala Gin Glu Leu Leu Ser 

325 330 335 

Gly Glu Glu Arg Gly Val Glu Leu Asp Asn He Leu Arg Val Thr Ser 

340 345 350 

He Thr Gly He Val Asn Gly Met Asp Val Asn Glu Trp Asn Pro Leu 

355 360 365 

Thr Asp Lys Tyr He Ser Val Asn Tyr Asp Ala Lys Pro Val Met Glu 

370 375 380 

Ala Lys Pro Leu Asn Lys Glu Ala Leu Gin Ala Glu Ser Trp Leu Ala 
385 390 395 400 

Cys Arg Gin Gly His Pro Cys Asn Cys He His Gly Arg Leu Glu Glu 

!!m 405 410 415 

Q Gin Lys Gly Ser Asp He Leu Ala Ala Ser He Pro Glu He Met Asp 

M 420 425 430 

U Glu Asn Val Gin Leu He He Leu Gly Thr Gly Lys Lys Glu Met Glu 

U 435 440 445 

p Asn Gin Leu Glu Ser Met Glu Glu Met Phe Pro Asp Lys Val Arg Ala 

450 455 460 

Val Met Lys Phe Asn Ala Pro Leu Ala His Gin Met Thr Ala Gly Ala 

465 470 475 480 

Asp He He Val He Pro Ser Arg Phe Glu Pro Cys Gly Leu He Gin 

485 490 495 

Leu Gin Gly Met Gin Tyr Gly Thr Pro Ser Ala Cys Ser Ser Thr Gly 

500 505 510 

Gly Leu Val Asp Thr Val Lys Glu Gly Lys Thr Gly Phe His Met Gly 

515 520 525 

Pro Phe Ser Ala Glu Cys Glu Val Val Asp Leu Ser Asp Val Lys Lys 

530 535 540 

Val Val Thr Thr Val Lys Arg Ala Leu Lys Val He Gly Thr Pro Ala 

545 550 555 560 

Phe Glu Asp Met He Lys Asn Cys Met Ala Gin Asp Leu Ser Trp Lys 

565 570 575 

Gly Pro Ala Lys Asn Trp Glu Gin Val Leu Leu Asn Leu Gly Val Ala 

530 585 590 

Gly Ser Glu Pro Gly Tyr Asp Gly Glu Glu He Val Pro Leu Ala Lys 

595 600 605 

Glu Asn Val Ala Thr Pro 



ru 
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p 

... 



□ 



610 

<210> 19 
<211> 25 
<212> DNA 

<213> Typha latifolia 
<400> 19 

atggctactg tgactgcatc acagt 25 

<210> 20 
<211> 25 
<212> DNA 

<213> Typha latifolia 
<400> 20 

tcaaggagtt gccacatttt cctta 25 

<210> 21 
<211> 2067 
<212> DNA 

<213> Tulipa fosteriana 

<220> 
<221> CDS 

<222> (58) . . . (1857) 
<400> 21 

ccaaaaccct aacaaggtac ttcctcacca actctctaat cctagcagag aactcca atg 60 

Met 
1 



get acc acg acg gec get ccg cat ttc ate ate tec aag agt tgg tat 
Ala Thr Thr Thr Ala Ala Pro His Phe He He Ser Lys Ser Trp Tyr 
5 10 15 



108 



iU 



gag ttg gag cca aaa ggg ttc ate aag agt ttg age aac cca tec ccc 156 
Glu Leu Glu Pro Lys Gly Phe He Lys Ser Leu Ser Asn Pro Ser Pro 
20 25 30 

ggc ttc cgc ggt ctg aga cct ctg aag ccg gtg ggt teg ctg cag atg 2 04 

Gly Phe Arg Gly Leu Arg Pro Leu Lys Pro Val Gly Ser Leu Gin Met 
35 40 45 

cga etc aac acg aaa tea acc ccc aaa gtt ggt age tct gtc gtt gcg 252 
Arg Leu Asn Thr Lys Ser Thr Pro Lys Val Gly Ser Ser Val Val Ala 
50 55 60 65 

cct acg gtc gaa act aca ggg atg aac ctg gtg ttc gtc ggg acc gag 3 00 

Pro Thr Val Glu Thr Thr Gly Met Asn Leu Val Phe Val Gly Thr Glu 
70 75 80 

acg ggt ccg tac age aag acc ggc ggg etc ggg gat gtg eta gga ggg 348 
Thr Gly Pro Tyr Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly 
85 90 95 
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tta ccg ccc gcc ctg gcg gcg aga ggg cat egg gtc atg gtt gtc act 396 
Leu Pro Pro Ala Leu Ala Ala Arg Gly His Arg Val Met Val Val Thr 
100 105 110 

ccg egg tac gat cag tac aag gat gca tgg gac aca aac act gtg ctt 444 
Pro Arg Tyr Asp Gin Tyr Lys Asp Ala Trp Asp Thr Asn Thr Val Leu 
115 120 125 

gag ate aaa gtc ggg gat aaa atg gag acg gtt cgt ttc ttc cac etc 492 
Glu He Lys Val Gly Asp Lys Met Glu Thr Val Arg Phe Phe His Leu 
130 135 140 ~ 145 

cat aag agg ggg gtg gat agg gtg ttt att gat cac cct tgg ttt ctt 54 0 

His Lys Arg Gly Val Asp Arg Val Phe He Asp His Pro Trp Phe Leu 
150 155 160 

gag aag gtt tgg ggg aaa acc ggt ggg aaa ttg tat ggt cct gtt act 588 
Glu Lys Val Trp Gly Lys Thr Gly Gly Lys Leu Tyr Gly Pro Val Thr 
165 170 175 

gga act gat tat gat gat aac cag eta egg ttc agt ctt ctg tgt cag 636 
Gly Thr Asp Tyr Asp Asp Asn Gin Leu Arg Phe Ser Leu Leu Cys Gin 
180 185 190 

,p get get ttg gag get cca aga gtt eta aat etc aac aac agt aaa tat 684 

Ala Ala Leu Glu Ala Pro Arg Val Leu Asn Leu Asn Asn Ser Lys Tyr 

\J\ 195 200 205 

j j ttt tct gga cca tat ggt gaa gat gtc gtt ttt att gcg aac gat tgg 732 

Phe Ser Gly Pro Tyr Gly Glu Asp Val Val Phe He Ala Asn Asp Trp 



KA 



u 



□ 



210 215 220 225 



cac act gga cct ctt cca tgc tac ttg aag agt gtg tat aaa tea gaa 780 
*Y& His Thr Gly Pro Leu Pro Cys Tyr Leu Lys Ser Val Tyr Lys Ser Glu 

U 230 235 * 240 

b 

;<y gga tta tat gag agt gcc aag gtt gcc ttt tgc att cat aat atg gca 828 

Gly Leu Tyr Glu Ser Ala Lys Val Ala Phe Cys He His Asn Met Ala 
245 250 255 

tac caa ggc aga ttc gcc ttt cct gat ttc teg ctt etc aac ctt cca 876 
Tyr Gin Gly Arg Phe Ala Phe Pro Asp Phe Ser Leu Leu Asn Leu Pro 
260 265 270 

gac aca ttt aaa tec teg ttt gat ttc ttc gat gga tat aca aaa cct 924 
Asp Thr Phe Lys Ser Ser Phe Asp Phe Phe Asp Gly Tyr Thr Lys Pro 
275 280 285 

gtg aaa ggt aga aaa ata aat tgg atg aag get gga ata ttg gaa gcg 972 
Val Lys Gly Arg Lys He Asn Trp Met Lys Ala Gly He Leu Glu Ala 
2^0 295 300 ^ 305 

gac act gtt gta act gtg age ccg tat tat get aaa gag etc gtc tct 1020 
Asp Thr Val Val Thr Val Ser Pro Tyr Tyr Ala Lys Glu Leu Val Ser 
310 315 " 320 
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# 



gga gaa gat aga ggt gtc gag ttg gac aac gtt ctg cgc ttg agg ggc 1068 
Gly Glu Asp Arg Gly Val Glu Leu Asp Asn Val Leu Arg Leu Arg Gly 
325 330 335 

gtc aaa gga att gtg aat ggg atg gat act aat gtg tgg aat cca ttg 1116 
Val Lys Gly He Val Asn Gly Met Asp Thr Asn Val Trp Asn Pro Leu 
340 345 350 

aca gac aaa ttt ate act gca aat tac gat gca aca atg gta aca gag 1164 
Thr Asp Lys Phe He Thr Ala Asn Tyr Asp Ala Thr Met Val Thr Glu 
355 360 365 

gca aaa cgt gtt aat aag caa gaa tta caa gca gaa gtt ggc ttg cct 1212 
Ala Lys Arg Val Asn Lys Gin Glu Leu Gin Ala Glu Val Gly Leu Pro 
370 375 380 J 385 

gta gat cca gac att cct gtt ata gtt ttt gtt gga agg ctg gag gag 1260 
Val Asp Pro Asp He Pro Val He Val Phe Val Gly Arg Leu Glu Glu 
390 395 400 

, s cag aaa ggt tea gat att eta get gca gca att cca gaa tta atg gat 1308 

;;" Gin Lys Gly Ser Asp He Leu Ala Ala Ala He Pro Glu Leu Met Asp 

! ;f 405 410 415 

a 

gag aac gtt cag ate ata att ctt gga act ggc aag aaa cac etc gaa 1356 

; ,p Glu Asn Val Gin He He He Leu Gly Thr Gly Lys Lys His Leu Glu 

If] 420 425 430 

?y aag gag ctt gaa gaa ata gaa gaa caa ttt cca gac aag atg aga ctt 1404 

I Lys Glu Leu Glu Glu He Glu Glu Gin Phe Pro Asp Lys Met Arg Leu 

435 440 445 



gtt gcg aaa ttc aat gtt ccg ttg get cat atg atg atg get gga ggt 1452 
Val Ala Lys Phe Asn Val Pro Leu Ala His Met Met Met Ala Gly Gly 
450 455 460 465 



gat ttt ata ata att cct agt aga ttt gag ccg tgt ggg ctt att cag 
Asp Phe He He He Pro Ser Arg Phe Glu Pro Cys Gly Leu He Gin 
470 475 ~ 480 



1500 



ctt gaa ggc atg aaa tat ggg atg cca gee ata tgt tec ace ace ggt 1548 
Leu Glu Gly Met Lys Tyr Gly Met Pro Ala He Cys Ser Thr Thr Gly 
485 490 ~ 495 

ggt ctt gta gac aca ate agg gaa ggc ttc acc gga ttt cac atg ggt 1596 
Gly Leu Val Asp Thr He Arg Glu Gly Phe Thr Gly Phe His Met Gly 
500 505 510 

gee ttc act gtt gag tgt gaa act gtt gat ccg gtg gat gtg gcg gga 1644 
Ala Phe Thr Val Glu Cys Glu Thr Val Asp Pro Val Asp Val Ala Gly 
515 520 525 

att gtt aaa act gta aag agg gee ctt aag gtc tat gga act cca gee 1692 
He Val Lys Thr Val Lys Arg Ala Leu Lys Val Tyr Gly Thr Pro Ala 
530 535 540 ' 545 
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ttc age gaa atg gtt cag aac tgc atg get caa gat cac tea tgg aag 1740 
Phe Ser Glu Met Val Gin Asn Cys Met Ala Gin Asp His Ser Trp Lys 
550 555 560 

gaa cct gca aaa aaa tgg gaa gag eta etc ctg gga ctg gaa gtc gac 1788 
Glu Pro Ala Lys Lys Trp Glu Glu Leu Leu Leu Gly Leu Glu Val Asp 
565 570 575 

ggc age gaa cct ggg ttt gat ggg gag gaa att get cct ctt gca aag 1836 
Gly Ser Glu Pro Gly Phe Asp Gly Glu Glu He Ala Pro Leu Ala Lys 
580 585 590 

gaa aat gtg get get cca ttc tagtgatctg tatgeegtet tcaagccatc 1887 
Glu Asn Val Ala Ala Pro Phe 
595 600 

teatgetaac atccttgagt cataaattta tgtattagtg agcccttccc ttatgttcag 194 7 
tgcttctatg ttagtggtgt atcattcatg agatgtataa tttctcgtgg aagtccagac 2007 
ttgtaagaat aatctctttg ataaggcatg cagateggat ataaaaaaaa aaaaaaaaaa 2 067 

<210> 22 
<211> 600 
<212> PRT 

<213> Tulipa fosteriana 
<400> 22 

Met Ala Thr Thr Thr Ala Ala Pro His Phe He He Ser Lys Ser Trp 

1 5 io 15 

Tyr Glu Leu Glu Pro Lys Gly Phe He Lys Ser Leu Ser Asn Pro Ser 

20 25 30 

Pro Gly Phe Arg Gly Leu Arg Pro Leu Lys Pro Val Gly Ser Leu Gin 

35 40 45 

Met Arg Leu Asn Thr Lys Ser Thr Pro Lys Val Gly Ser Ser Val Val 

50 55 60 

Ala Pro Thr Val Glu Thr Thr Gly Met Asn Leu Val Phe Val Gly Thr 
65 70 75 80 

Glu Thr Gly Pro Tyr Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly 

85 90 95 

Gly Leu Pro Pro Ala Leu Ala Ala Arg Gly His Arg Val Met Val Val 

100 105 no 

Thr Pro Arg Tyr Asp Gin Tyr Lys Asp Ala Trp Asp Thr Asn Thr Val 

115 120 125 

Leu Glu He Lys Val Gly Asp Lys Met Glu Thr Val Arg Phe Phe His 

130 135 140 

Leu His Lys Arg Gly Val Asp Arg Val Phe He Asp His Pro Trp Phe 
145 150 155 160 

Leu Glu Lys Val Trp Gly Lys Thr Gly Gly Lys Leu Tyr Gly Pro Val 

165 170 175 

Thr Gly Thr Asp Tyr Asp Asp Asn Gin Leu Arg Phe Ser Leu Leu Cys 

180 185 190 

Gin Ala Ala Leu Glu Ala Pro Arg Val Leu Asn Leu Asn Asn Ser Lys 

195 200 205 

Tyr Phe Ser Gly Pro Tyr Gly Glu Asp Val Val Phe He Ala Asn Asp 

210 215 220 

Trp His Thr Gly Pro Leu Pro Cys Tyr Leu Lys Ser Val Tyr Lys Ser 
225 230 235 240 
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Glu Gly Leu Tyr Glu Ser Ala Lys Val Ala Phe Cys lie His Asn Met 

245 250 255 

Ala Tyr Gin Gly Arg Phe Ala Phe Pro Asp Phe Ser Leu Leu Asn Leu 

260 265 270 

Pro Asp Thr Phe Lys Ser Ser Phe Asp Phe Phe Asp Gly Tyr Thr Lys 

275 280 285 

Pro Val Lys Gly Arg Lys He Asn Trp Met Lys Ala Gly He Leu Glu 

290 295 300 

Ala Asp Thr Val Val Thr Val Ser Pro Tyr Tyr Ala Lys Glu Leu Val 
305 310 315 ' 320 

Ser Gly Glu Asp Arg Gly Val Glu Leu Asp Asn Val Leu Arg Leu Arg 

32 5 330 335 

Gly Val Lys Gly He Val Asn Gly Met Asp Thr Asn Val Trp Asn Pro 

340 345 350 

Leu Thr Asp Lys Phe He Thr Ala Asn Tyr Asp Ala Thr Met Val Thr 

355 360 365 

Glu Ala Lys Arg Val Asn Lys Gin Glu Leu Gin Ala Glu Val Gly Leu 

370 375 380 

Pro Val Asp Pro Asp He Pro Val He Val Phe Val Gly Arg Leu Glu 
385 390 395 ' 400 

Glu Gin Lys Gly Ser Asp He Leu Ala Ala Ala He Pro Glu Leu Met 

405 410 415 

Asp Glu Asn Val Gin He He He Leu Gly Thr Gly Lys Lys His Leu 

420 425 430 

Glu Lys Glu Leu Glu Glu He Glu Glu Gin Phe Pro Asp Lys Met Arg 

435 440 445 

Leu Val Ala Lys Phe Asn Val Pro Leu Ala His Met Met Met Ala Gly 

450 455 460 

Gly Asp Phe He He He Pro Ser Arg Phe Glu Pro Cys Gly Leu He 
465 470 475 ' 480 

Gin Leu Glu Gly Met Lys Tyr Gly Met Pro Ala He Cys Ser Thr Thr 

485 490 * 495 

Gly Gly Leu Val Asp Thr He Arg Glu Gly Phe Thr Gly Phe His Met 

500 505 510 

Gly Ala Phe Thr Val Glu Cys Glu Thr Val Asp Pro Val Asp Val Ala 

515 520 525 

Gly He Val Lys Thr Val Lys Arg Ala Leu Lys Val Tyr Gly Thr Pro 

530 535 540 

Ala Phe Ser Glu Met Val Gin Asn Cys Met Ala Gin Asp His Ser Trp 
545 550 555 560 

Lys Glu Pro Ala Lys Lys Trp Glu Glu Leu Leu Leu Gly Leu Glu Val 

565 570 * 575 

Asp Gly Ser Glu Pro Gly Phe Asp Gly Glu Glu He Ala Pro Leu Ala 

580 585 590 

Lys Glu Asn Val Ala Ala Pro Phe 
595 600 



<210> 23 
<211> 25 
<212> DNA 

<213> Tulipa fosteriana 

<400> 23 
atggctacca cgacggccgc tccgc 

<210> 24 
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<211> 25 
<212> DNA 

<213> Tulipa fosteriana 
<400> 24 

ctagaatgga gcagccacat tttcc 2 5 

<210> 25 
<211> 2418 
<212> DNA 

<213> Typha latifolia 

<220> 

<221> CDS 

<222> (1) . . . (2418) 

<400> 25 

atg agt gtt ggt aaa gcc agg tct ttt aga gtc aga aag cgt gaa age 48 

Met Ser Val Gly Lys Ala Arg Ser Phe Arg Val Arg Lys Arg Glu Ser 
1 5 10 15 

ttg gtg ggt ctg cga gcc act ggg aaa agt ggt age ttt gaa gag gaa 96 
Leu Val Gly Leu Arg Ala Thr Gly Lys Ser Gly Ser Phe Glu Glu Glu 
20 25 30 

ggg gag gag aga gag ggt gtt ggt cgt gcg ggt gtt ggt gat gat get 144 
Gly Glu Glu Arg Glu Gly Val Gly Arg Ala Gly Val Gly Asp Asp Ala 
35 40 45 

ctt cgt gca acg att gat aag age aat gag att ctt gca ate cac agt 192 
Leu Arg Ala Thr He Asp Lys Ser Asn Glu He Leu Ala He His Ser 
50 55 60 



aac eta ctt caa cag att gca aaa aga aag aat att gtt tea tea ate 
Asn Leu Leu Gin Gin He Ala Lys Arg Lys Asn He Val Ser Ser He 
65 70 75 80 



age ggc gcc gtt cct aat aat tat tec caa ttg get caa gat gat aca 
Ser Gly Ala Val Pro Asn Asn Tyr Ser Gin Leu Ala Gin Asp Asp Thr 
115 120 125 



gta gaa get gtt gaa ttt cag gtg aga caa tea gca gta gat get ttt 
Val Glu Ala Val Glu Phe Gin Val Arg Gin Ser Ala Val Asp Ala Phe 
145 150 155 160 



240 



aga agt gac gta act aag gaa gaa aat gat tea agt tct tat gtt gag 288 
Arg Ser Asp Val Thr Lys Glu Glu Asn Asp Ser Ser Ser Tyr Val Glu 
85 90 ~ 95 

aag gaa aat ttg gag cca age agt gga gag caa aat ggg aag tac aaa 336 
Lys Glu Asn Leu Glu Pro Ser Ser Gly Glu Gin Asn Gly Lys Tyr Lys 
100 105 no 



384 



tct gag aat cca ctt gtt aat tec ttt gga ggt tct cca aaa gat aac 432 
Ser Glu Asn Pro Leu Val Asn Ser Phe Gly Gly Ser Pro Lys Asp Asn 
130 135 140 



480 
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ru 



gga aga cct gaa gaa ccc agt ttg ggg acg acg aag att etc tea cca 
Gly Arg Pro Glu Glu Pro Ser Leu Gly Thr Thr Lys He Leu Ser Pro 
165 170 * 175 



gtc atg aac ate ata gta gtt get gca gaa tgt get cct tgg tec aaa 
Val Met Asn He He Val Val Ala Ala Glu Cys Ala Pro Trp Ser Lys 
225 230 235 



240 



get gaa ccc caa gat ata gga gtc cgc aaa tac tac aag gtt cat ggg 
Ala Glu Pro Gin Asp He Gly Val Arg Lys Tyr Tyr Lys Val His Gly 



□ 275 280 



285 



ttt gtt ttt atg gat agt cca gac ttc cgt cac egg ggg aat cgt att 
Phe Val Phe Met Asp Ser Pro Asp Phe Arg His Arg Gly Asn Arg He 
305 310 315 " 320 

tat gag gga aac cga gtg gat ate tta aaa cgt atg att ttg ttc tgc 
Tyr Glu Gly Asn Arg Val Asp He Leu Lys Arg Met He Leu Phe Cys 
325 330 335 



528 



ttt tat ctt gaa get gaa tct gat ggt get aaa gaa gag aat get gaa 576 
Phe Tyr Leu Glu Ala Glu Ser Asp Gly Ala Lys Glu Glu Asn Ala Glu 
180 185 190 

gat ctt gta gaa gca aaa ttg gat agt gta cat gtc aaa gat gat ttg 624 
Asp Leu Val Glu Ala Lys Leu Asp Ser Val His Val Lys Asp Asp Leu 
195 200 205 

aat cct ggg gaa gaa aat gag gtt cct ctt cct ttg get ggg gca aat 672 
Asn Pro Gly Glu Glu Asn Glu Val Pro Leu Pro Leu Ala Gly Ala Asn 
210 215 220 



720 



M aca STSTt ggg ctt gga gat gtt gca gga gca ttg ccg aag get ttg gee 768 

p Thr Gly Gly Leu Gly Asp Val Ala Gly Ala Leu Pro Lys Ala Leu Ala 

p 245 250 255 

^ aga aga gga cat agg gtc atg gtt gtg gca cca agg tat gga aac tat 816 

j Li Arg Arg Gly His Arg Val Met Val Val Ala Pro Arg Tyr Gly Asn Tyr 

■« 260 265 ' 270 



864 



cag gat atg gaa gta act tat ttc cat get tat ate gac ggt gtg gat 912 
Gin Asp Met Glu Val Thr Tyr Phe His Ala Tyr He Asp Gly Val Asp 
290 295 300 



960 



1008 



aag gca get gta gag gtt cct tgg cat gtt cca tgt ggt ggc ttc tgt 1056 
Lys Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly Phe Cys 
340 345 350 

tat gga gat ggt aat ttg get ttc ate acg aat gat tgg cat act get 1104 
Tyr Gly Asp Gly Asn Leu Ala Phe He Thr Asn Asp Trp His Thr Ala 
355 360 365 

etc ttg cct gtt tat ctg aag gca tat tat cgt gac aat ggc ttg atg 1152 
Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp Asn Gly Leu Met 
370 375 380 
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aaa tat get egg tct gtt ctg gta ata cac aac ata gec cac cag ggt 
Lys Tyr Ala Arg Ser Val Leu Val He His Asn He Ala His Gin Gly 
385 390 395 



400 



att ttt get get ggc ctg aag act get gac cga gtg gtt act gtt age 
He Phe Ala Ala Gly Leu Lys Thr Ala Asp Arg Val Val Thr Val Ser 
435 440 445 



ggc gtc gat etc att gee gag gee atg cct tgg att gtc agt cat gat 
Gly Val Asp Leu He Ala Glu Ala Met Pro Trp He Val Ser His Asp 
545 550 555 560 



1200 



cgt ggt cct gta gat gac ttc aaa ttt gtg ggc ttg ccg gat cac tac 1248 
Arg Gly Pro Val Asp Asp Phe Lys Phe Val Gly Leu Pro Asp His Tyr 
405 410 415 

ttg gac ctt ttc aga ttg tat gac ccc gtc gga ggt gaa cac etc aat 12 96 

Leu Asp Leu Phe Arg Leu Tyr Asp Pro Val Gly Gly Glu His Leu Asn 
420 425 430 



1344 



cat ggt tat gca tgg gag ctg aaa aca tea gaa ggt ggt tgg ggc eta 13 92 

His Gly Tyr Ala Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu 
450 455 460 

cat gaa att ata aat gaa agt aac tgg aag ttt caa ggt att gta aat 144 0 

His Glu He He Asn Glu Ser Asn Trp Lys Phe Gin Gly He Val Asn 
465 470 475 480 

ggc att gat gca aag gag tgg age ccc gaa ttt gat gtg cac ctt aaa 1488 
Gly He Asp Ala Lys Glu Trp Ser Pro Glu Phe Asp Val His Leu Lys 
485 490 495 

tec gat gga tac aca aat tat tct eta gat act tta gag atg ggt aag 1536 
Ser Asp Gly Tyr Thr Asn Tyr Ser Leu Asp Thr Leu Glu Met Gly Lys 
500 505 510 



j 5=a cca g ta tgt aag get get ttg cag cga gag gtc ggt ctg cct gtt cgt 1584 

j.4 Pro Val Cys Lys Ala Ala Leu Gin Arg Glu Val Gly Leu Pro Val Arg 

□ 515 520 ' 525 



gat aat gta ccc ate att gca ttc att gga agg tta gac cac cag aaa 1632 
Asp Asn Val Pro He He Ala Phe He Gly Arg Leu Asp His Gin Lys 
530 535 540 



1680 



gtt caa gta gtc atg tta ggc acg ggg agg caa gac ctt gag aat tta 1728 
Val Gin Val Val Met Leu Gly Thr Gly Arg Gin Asp Leu Glu Asn Leu 
565 570 575 

ctg agg aac ttt gag ggt caa cac agg gac aaa gtt aga gca tgg gtt 1776 
Leu Arg Asn Phe Glu Gly Gin His Arg Asp Lys Val Arg Ala Trp Val 
580 585 590 

gca ttt tea gta aag atg gcg cat aga att aca gca ggt gee gac ate 1824 
Ala Phe Ser Val Lys Met Ala His Arg He Thr Ala Gly Ala Asp He 
595 600 605 
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etc atg atg cct teg agg ttt gag cca tgc gga ttg aac cag ctt tac 1872 
Leu Met Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr 
610 615 620 

gca atg atg tat gga acc att cca gtg gtg cat get gtt ggg ggc ctt 1920 
Ala Met Met Tyr Gly Thr He Pro Val Val His Ala Val Gly Gly Leu 
625 630 635 640 

aga gat aca gtg act caa ttt gat cct ttc aac gag tct ggt ctt ggt 1968 
Arg Asp Thr Val Thr Gin Phe Asp Pro Phe Asn Glu Ser Gly Leu Gly 
645 650 655 



tgg acc ttc gac agg gca gag gca gga aag ctg ate cat gca ttg aat 
Trp Thr Phe Asp Arg Ala Glu Ala Gly Lys Leu He His Ala Leu Asn 
660 665 670 

aac tgc ttg aat aca tac tgg aat tac aag gac agt tgg aag ggt ctt 
Asn Cys Leu Asn Thr Tyr Trp Asn Tyr Lys Asp Ser Trp Lys Gly Leu 
675 680 685 



iU 



atg aaa ttt ttt tgg etc atg ctg gaa cat gta aat tgt ttc tct ttt 
Met Lys Phe Phe Trp Leu Met Leu Glu His Val Asn Cys Phe Ser Phe 
750 755 760 



765 



2016 



2064 



caa aca aga ggg atg atg caa gat ctt age tgg gat aat get get cag 2112 
Gin Thr Arg Gly Met Met Gin Asp Leu Ser Trp Asp Asn Ala Ala Gin 
690 695 700 

caa tac gag gat gtc ctt gtt gca gee aag tac caa tgg tga ttc ttc 2160 
Gin Tyr Glu Asp Val Leu Val Ala Ala Lys Tyr Gin Trp * Phe Phe 
705 710 715 

tec ate aca tgt gtg tta att gag ate tat cga gag atg atg ata atg 22 08 

Ser He Thr Cys Val Leu He Glu He Tyr Arg Glu Met Met He Met 
720 725 730 735 

gtc tat atg tga gat cat agt ttc aga tat gcg gca gca tgc aaa tag 2256 
Val Tyr Met * Asp His Ser Phe Arg Tyr Ala Ala Ala Cys Lys * 

740 745 



2304 



ttt cca ttt ttg ccc tgc act ctg tac aga gga agg agg aaa caa ttg 2352 
Phe Pro Phe Leu Pro Cys Thr Leu Tyr Arg Gly Arg Arg Lys Gin Leu 
770 775 ~ 4 780 

ctg aaa act gtg gag gtc tgt gta ccc tat att tct age ttt tat taa 2400 
Leu Lys Thr Val Glu Val Cys Val Pro Tyr He Ser Ser Phe Tyr * 
785 790 * 795 

tgc aag tag ttc ttc gtt 2418 
Cys Lys * Phe Phe Val 
800 



<210> 26 
<211> 801 
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<212> PRT 

<213> Typha latifolia 
<400> 26 

Met Ser Val Gly Lys Ala Arg Ser Phe Arg Val Arg Lys Arg Glu Ser 

1 5 10 15 

Leu Val Gly Leu Arg Ala Thr Gly Lys Ser Gly Ser Phe Glu Glu Glu 

20 25 30 

Gly Glu Glu Arg Glu Gly Val Gly Arg Ala Gly Val Gly Asp Asp Ala 

35 40 45 

Leu Arg Ala Thr He Asp Lys Ser Asn Glu He Leu Ala He His Ser 

50 55 60 

Asn Leu Leu Gin Gin He Ala Lys Arg Lys Asn He Val Ser Ser He 
65 70 75 80 

Arg Ser Asp Val Thr Lys Glu Glu Asn Asp Ser Ser Ser Tyr Val Glu 

85 90 95 

Lys Glu Asn Leu Glu Pro Ser Ser Gly Glu Gin Asn Gly Lys Tyr Lys 

100 105 110 

Ser Gly Ala Val Pro Asn Asn Tyr Ser Gin Leu Ala Gin Asp Asp Thr 

115 120 125 

Ser Glu Asn Pro Leu Val Asn Ser Phe Gly Gly Ser Pro Lys Asp Asn 

13 0 135 140 

Val Glu Ala Val Glu Phe Gin Val Arg Gin Ser Ala Val Asp Ala Phe 
145 150 155 " 160 

Gly Arg Pro Glu Glu Pro Ser Leu Gly Thr Thr Lys He Leu Ser Pro 

165 170 175 

Phe Tyr Leu Glu Ala Glu Ser Asp Gly Ala Lys Glu Glu Asn Ala Glu 

180 185 190 

Asp Leu Val Glu Ala Lys Leu Asp Ser Val His Val Lys Asp Asp Leu 

1^5 200 205 

Asn Pro Gly Glu Glu Asn Glu Val Pro Leu Pro Leu Ala Gly Ala Asn 

210 215 220 

Val Met Asn He He Val Val Ala Ala Glu Cys Ala Pro Trp Ser Lys 
j"* 225 230 235 240 

j,* Thr Gly Gly Leu Gly Asp Val Ala Gly Ala Leu Pro Lys Ala Leu Ala 

P 245 250 ~ 255 

Ti Arg Arg Gly His Arg Val Met Val Val Ala Pro Arg Tyr Gly Asn Tyr 

260 265 270 

Ala Glu Pro Gin Asp He Gly Val Arg Lys Tyr Tyr Lys Val His Gly 

275 280 ~ 285 

Gin Asp Met Glu Val Thr Tyr Phe His Ala Tyr He Asp Gly Val Asp 

290 295 300 

Phe Val Phe Met Asp Ser Pro Asp Phe Arg His Arg Gly Asn Arg He 
305 310 315 " ' 320 

Tyr Glu Gly Asn Arg Val Asp He Leu Lys Arg Met He Leu Phe Cys 

325 330 335 

Lys Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly Phe Cys 

340 345 ' 350 

Tyr Gly Asp Gly Asn Leu Ala Phe He Thr Asn Asp Trp His Thr Ala 

355 360 365 

Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp Asn Gly Leu Met 

370 375 380 

Lys Tyr Ala Arg Ser Val Leu Val He His Asn He Ala His Gin Gly 
385 390 395 400 

Arg Gly Pro Val Asp Asp Phe Lys Phe Val Gly Leu Pro Asp His Tyr 
405 410 415 



has? 
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Leu Asp Leu Phe Arg Leu Tyr Asp Pro Val Gly Gly Glu His Leu Asn 

420 425 430 

He Phe Ala Ala Gly Leu Lys Thr Ala Asp Arg Val Val Thr Val Ser 

435 440 445 

His Gly Tyr Ala Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu 

450 455 460 

His Glu He He Asn Glu Ser Asn Trp Lys Phe Gin Gly He Val Asn 

465 470 475 * 480 

Gly He Asp Ala Lys Glu Trp Ser Pro Glu Phe Asp Val His Leu Lys 

485 490 495 

Ser Asp Gly Tyr Thr Asn Tyr Ser Leu Asp Thr Leu Glu Met Gly Lys 

500 505 510 

Pro Val Cys Lys Ala Ala Leu Gin Arg Glu Val Gly Leu Pro Val Arg 

515 520 525 

Asp Asn Val Pro He He Ala Phe He Gly Arg Leu Asp His Gin Lys 

530 535 540 

Gly Val Asp Leu He Ala Glu Ala Met Pro Trp He Val Ser His Asp 

545 550 555 560 

Val Gin Val Val Met Leu Gly Thr Gly Arg Gin Asp Leu Glu Asn Leu 

565 570 575 

Leu Arg Asn Phe Glu Gly Gin His Arg Asp Lys Val Arg Ala Trp Val 

H 580 585 590 

□ Ala phe Ser Val L ys Met Ala His Arg He Thr Ala Gly Ala Asp He 

p 595 600 605 

..E Leu Met Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr 

'C 610 615 620 

Ala Met Met Tyr Gly Thr He Pro Val Val His Ala Val Gly Gly Leu 

! LJ 625 630 635 " 640 

pr Arg Asp Thr Val Thr Gin Phe Asp Pro Phe Asn Glu Ser Gly Leu Gly 

W 645 650 655 

Trp Thr Phe Asp Arg Ala Glu Ala Gly Lys Leu He His Ala Leu Asn 

!!3 660 665 670 

| (i Asn Cys Leu Asn Thr Tyr Trp Asn Tyr Lys Asp Ser Trp Lys Gly Leu 

\± 67 5 680 685 

Gin Thr Arg Gly Met Met Gin Asp Leu Ser Trp Asp Asn Ala Ala Gin 

690 695 700 

Gin Tyr Glu Asp Val Leu Val Ala Ala Lys Tyr Gin Trp Phe Phe Ser 

|y 705 710 715 720 

He Thr Cys Val Leu He Glu He Tyr Arg Glu Met Met He Met Val 

725 730 735 

Tyr Met Asp His Ser Phe Arg Tyr Ala Ala Ala Cys Lys Met Lys Phe 

740 745 750 

Phe Trp Leu Met Leu Glu His Val Asn Cys Phe Ser Phe Phe Pro Phe 

755 760 765 

Leu Pro Cys Thr Leu Tyr Arg Gly Arg Arg Lys Gin Leu Leu Lys Thr 

770 775 780 

Val Glu Val Cys Val Pro Tyr He Ser Ser Phe Tyr Cys Lys Phe Phe 

785 790 795 ' 800 

Val 



p 



<210> 27 
<211> 23 
<212> DNA 
<213> Typha 



latifolia 
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<400> 27 
atgagtgttg gtaaagccag gtc 

<210> 28 
<211> 24 
<212> DNA 

<213> Typha latifolia 

<400> 28 
tcaccattgg tacttggctg caac 



m 

id 



37 



